Table 4. Analytical Results for Ground Water - Fuel Oxygenates Lead Scavengers - Redwood Oil Bulk Plant - 455 Yolanda Avenue, Santa Rosa, California

Well 11 Sample Date | Tert- S RNE Diisepropyl |Eiiyl-tert-botyl- [Lead Tert-Amylmethyl |Motes
Butanal Efher clher Scavenpers |ether
e L T |]|]b ....................................
MW-I F 195G ==r LRIl = ans = un=
1071 8149596 un AU == — == un
AT - Rl = - === aum
L0260 1547 s 160 -
4771908 | &3.000 %
10771993 ND| 25000 M ND - E
4/7/1999 s 1,700 T =
107151996 3,200 = = =
262000 =
10312000 500 Al <120 =120 =50 <120 Mo lead was detected at detcction limits of 1,000
ppb.
27202001 <20 lsy <5l <501 <500 <30
A2 372001 &7 3,800 <] 0} <1440 <00 <100
TA2001 L0 750 <25 <25 <25 <25
10/25/2001 10 | 300 <23 <23 <}5 <25
12272002 24 T <5 <5 —— <5
A4S3502002 <20 22 =] =1 <| <
712372002 <200 Iy <] =] =| |
172902003 <200 <] <l <] <| <]
2003 <200 b <] <] <| <|
|20 200 <5 A bl | <] bl | <1
|18 2005 <=5 2.9 <), 5 <{.5 =l I
M2 i 108G = 250011 bl - === ==
10/ 1809496 - (41 CHI -- - --- s
41041997 - 20,000 - e s TR
10301597 36 200000 = = = T
471998 | 35000 B
[V k] b L0, (00 N ML - M
471995 = 4,200 == e ---
1071 51995 -- 110,00 e --- --
AFEE000
TO/3 2000 22,000 3200 <H00 <3000 <200 SS000) Mo lead was detected at detection limits of 1,000
[rph
2200 = 10,010 31,000 <2500 <2500 <2, 500 <2500
4232001] 15,000 8,900 <500 =5 <500 =3[
TR0 76U | 7,00 < 1,000 <], (I < | (100 < | G
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Table 4, Analytical Results for Grownd Water « Fuel Oxypenates Lead Scavengers = Redwood Ol Bulk Plant - 455 Yolands Avenue, Santa Ross, California

Well 11 Sample Date | Ten- MTHE Dilsopropy] [Ethyl-tert-butyl- Moles
utanol Lither cther
< ppl
MW-2 10232001 6500]  14,000] <250] <250 <280 500
2212002 1,300] 210] <50 <50 — <50
a252002]  2.100] 1,300 <10] <10| <0 83|
Frzan002]  1.800] 3,400 <1] <| <] 140|
10/2272002 4, (M) | <4, (000 <], 250 <], 250 <1 250 <1,250
1/28/2003 260 S0 <] <| <| 15
4/22/2003 =200 14100 <1 <] | 4
7222003 <200 1K <l <] «<| 3
142072004 <5 16 =1 <| <| 2
190004 <5 22 <5 0.5 <i).% 47
171872005 <§| 13 <).5, <0).§ <| 25
7122005 <§ 8.0 <0.5 <05 <i),§ <5
MWD F6 996 190, 1416) v . -
L0/ 1 8/1996 -e| 370,000
4/9/1997 s
10429/1997 e
47771998 ] 230,000
10:7/199% NO| 190,000 ND NI NI
47719495 110,000 :s
10419/ 15999 | 98 000 - s
4,-'215@(}&1 wan - ams - —
1043 12000 res wee == v == (Well plugged ot seven feet, therelore not sampled|
222001 1000] 41,000 <2.500 <2, 500/ <2 80} 2,500
42372001 --- | Well inaccessaable
72raeol] 12,0000 38,000 <1000 <1, 00 < | ) 1.800
w2300l 20,0000 62,000 5,000 <5 (00 < 4,000 =5.000
1220002 32,000 14, M) =2 500 =3 A0 - 3.300
42572002] <20,000 34,00 <100 <110 <100 770
7232002 6,300 30,000 <| i <| 440]
107222002 =5 004 25,004 <2500 <2500 <2 500 <2.500]
17282003 2,900 15,000 <l 2 <] 430|
4222003] 70000 39,000 <| 4 <] 1400
TARIO03] 16,000 A7, (HI <] f <] 1,400
12000 11 A2, <] ! | 1,200
To92004] 17,000 47,000 <5 7 5 1,900
1182005 4, L) 235,000 <25 <25 <50 £50
722005]  11,000] 38,000 <0.5 59 <] )
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Table 4. Analytical Results for Ground Water - Fuel Oxygenates Lead Scavengers - Redwood Oil Bulk Plant - 455 Yolanda Avenue, Santa Rosa, California

Well 1D Sample Date | Tent MITRE Diisopropyl [Ethyl<en-butyl- |Lead Ter-Amylmethyl [MNoes
Ether ether |Scavengers |ether
. — .....mﬂ-u -
MW-i 30 1996 6,400 - -e - -
10721/ 1996 A0 -
41071997 45 000 - ]
1042941997 5,000 - o =
A8 1998 34,000 - =]
10:7/1998 ND| 170,000 ND ND — ND
4771999 87,000 = = -
107151 5494 S I T = =
4/262000] 1300000 170,000 <5,000 <5,00H - <5, (HI()
10431720000 36,000 54,000 <5, 000 <5,000 - <8 (M) |
27272001 =40] 130 =10 <10/ =10 68|
A2372001 0000] 58000 =],000 < 1,000 <1, {000 1,500
TA32001] < 10,000 49,000 2,500 <2 500 =2,500) =2 500
1023200 |4, 00 Aeb 04 <] 250 <1,250 <],250 (A1)
1/22/72002 2,500 1,300 <125 <|25 — | i
4/25/2002] <2000 3.200 =10 <10 <10| 05
237002 20 4,204} <] <] <1| 0
w2zz002| <5l 4,200 =250 <250 <250 =250|
1727203 e (1] 70 <] <| <] 2
ALY <20 AR0 <| <] <] 1
72242003 <20 ) <| <] =] 15
1£200°2004 <§ 19 <| <| <] I
T4 <$ £30 <5 <), 8 <0.5 £
171 87 HM0 S <% 18 <[.5 <[).3 <] 18
Ti22008 70 {3 0.4 0.5 <1 0.9
MW.5 6/ DG i <5
10T B/ 195G =5 i1y -
4/9/1997 =5 = 7o .
V25871997 [ <5 = ]
47771998 24 o
LOS7 1908 (R [K} <5 NI ND - ML
A7 1900 us <(.5
L1459/ 1995 67 i
47262000 10| <203 =50 <5.0 g =50
1043 172000] - =) Well inaccessaable
2272001 <2 <5.0 <5.0 5.0 <5.0 <50
T0A23A2000 <20} <5 <4 <4 <4 FT]
1/2R/2003 <200 i <| | <] «|
5/23/2005 <3 <5 <().5 <l 5§ <], 5
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Table 4, Analytical Results for Ground Water = Fuel Oxvgenates Lead Scavengers - Redwood Odl Bulk Plant - 4535 Yolanda Avenue, Santa Ross, California

Well 11y Sample Date [ Tert- M Diisopropyl [Ethyvl-tert=butyl= [Lend Tert-Amylmethyl |Notes
| Htmin It er q1% i
e e — Pl S
MW.SA 10¢18/1 996 <5
A0 1997 26 e
10:29/1997 <4 e -
47771998 <4 =]
10T/ 1998 ML <3 M M wes ND
471999 <(). “as
1071941 999
47262004 <10 5_2.!]3 =50 <50 ses <5.0
10v3 12000 == = — o] wee —|Well inaccessanble
27272001 <20 7.1 =50 <5.0 =5.0 <50
1042372001 <20 <5 <5 <3 <5 <3
1282003 280 1,5900] <l <] <| 58
5/23/2003 3910 28] (0.5 <0).§ =15
MW-7 30641996 1|
1071871554 il
A/971997 5
10:29: 1997 17
4771998 0.6
10771998 ML <5 ND MND us) M
AT G Al
11941599 10 o
426520040 <] <203 <50 <5 ) - <50
IO 2000|4104 63 (00) <5000 <5000 <2000 <5000) Mo lead was detected s detection limits of 1,000
ppb
472372001 <20 15 =5.0 <5.0] =50 =5.0]
107232001 <20 11 =5 <% <3 <5
17272003 =200 A =] <| <| 149
120020044 2 200 <| <| <| 18
11 BA2005 923 1,300 <5 <[, 5 <] 22
MW.3 319G & =d
1052 171996 s < = e i R
41071997 <5
40001597 <5
L3001 997 <5
A/8/1998 29
1771998 NI 15 MDD NI ses WD
ArTF I 280 - =]
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Fable 4. Analytical Results for Grownd Water - Fuel Oxypenates Lead Scavenpers - Redwoond Oil Bulk Plant - 455 Yolamda Avenve, Santa Rosa, Calilomia

Well 1 Sample Date [Tert- MTIE Diigopropyl [Ethyl-ten-batvl- | Lead Tert-Amylmethyl |Motes
[tutani Lther ether Seavenpers |ether
- —_— B L e e el ettt -
MW T4/ 151 418 == 250 - e
G0 <|{) <203 <50 <50 <50
102312000 120 190 =50 <50 <20 <50 Mo lead was deteated at detection limits of 1 0
k.
12372001 <101 (] <25 <25 =15 <15
152772003 <) |, 50H] <] =| <] 24
VY-G9 10181996 == 150
A0 1997 2,200
10720/ 1997 4600 - -
41098 4510
L0/ T G498 18 1,000 NI NI MWD
4771899 260 u- -~
1071941554 oy -~
44262000 =il 193 <5.0 =5.0 <5.0
L0 12000 14 22 <5.1H <5.0 =20 <5.0
| 2372001 <100 R0 <25 <23 <25 <15
12005 <204 A4l =] <] <1 b
12072004 =5 93 <] <] ! q
1182005 <5 54 <(1.5 <(), 5 <| 1.7
S KA [ A2 2000] <1000 210,014 5,000 <5 (00 <5 000
105312000 23 000 5,104 <5000 < 500 <200 <5000
L2001 <2000 A1,00H =5.000 <5, 000 <5 00 <5 Q00
23201 5400 20 <1, 000 <1, 000 <1 000 < 00
TEXR2000) =10.000 Adr, (0 <2, 500 <2, 500[ =5 /=2 500 <2 500
103200 9,400 541,000 <|,250 <1250 <]1,250 1,400
14232002 32.000 18,000 <], 250 <1250 — 1,500
4255002 <20,000 346,000 = 141K =100 =140 1,200
TR0 A.000 3,000 <] 5 =l a10
10222002 10,004 4,000 <5000 <5 0K0) <3000 <5000
1/27/2003 3, 10HI 23,000 <| <t <] T30
4722/2003 a1 700 <l = | <[ Y]
T522/2003 4,000 15,000 5 3 <l A4
L0200 520 7300 1 <] <l 170
1182005 I 2,200 4 <0.5 <l 1416
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Table 4. Analytical Results for Ground Water - Fuel Oxygenates Lead Scavengers - Redwood Oil Bulk Plant = 455 Yaolandn Avenue, Sania Rosa, California

Well 112 Sample Date  |Tert- MTRIE Diisopropyl [Ethyl-tert-butyl- |Lead I'l‘:n-hmylnwlhyl MNoles
Butanal Lither ethicr Scave
Camermme S SR RS R EEEE e ] LA ersmn e n e a e
MW SA2000] <100 150] <50 <50 | =
103 1 G200 140 280] <50 <50| <) <50|
222001 <100 310 <28 <25 <25 <25
4/23/2001 =20 |7 <5 () <50 <5.0 <45,
TRA001 <2 it} <8 0 <5.0 =5.0 <5, [}
10/23/2(01 < 99 <5 <5 <5 <5
1/2272002 110 43 e 1] <10 =10 <| 0]
42572002 <20 ik <] | <] <|
T 2002 <200 1] <] <] =1 <|
572372005 <5 9.5] <05 <i}.5 <)%
MW-12 S/8/2000 <10 1.2 5.0 <5.0) <5 {)
10/3 172000 =10 <20 <50 5.0 <2.0 <50
202720M <20 <40 <850 <5.0 =5.0 <50}
42372001 <20 <50 <A <500 =50 <50
712372001 =20 <50 <50 <5.0 <5.0 <50}
1232001 <2 <5 <8 <5 <5 <§
1227202 =20} <3 <5 <5 <§ <4
47252002 <20 <] <) <] e | |
Tr2I2002 <20 <| | <] <l <|
52172005 <5 <0, <008 <05 <08
M- AR2000 =] <3 {1 <80 <50 <50
1673 1/2000 <] =20 <y <50 <23.0 <5.0
20212001 <20 <50 <50 <50 <50 <50
/2372001 <20 <50 <50 <50 <50 <50
/2372001 <20 <4 () <8 ) <5.0] <5.0| =5
102372001 =20 <5 <5 | <s] <8 Well has been abanadoned.
MW-14 S/82000 =10 <2.0 <50 <5.0 e <50
14073 172010 <10 <2.0 <50 5.0 =2.0 <50
2025001 <2[) <8.0) <5 () <5.0 <5.0 <50
4/23/2001 <20 <5.0 <40 <5.00 <5.0 <50
T/23/2001 <20 =50 <50 <5.0 <5.0 <40
1072.3/2001 <X <5 <§ <5 <5 <5\ Well has been sbanadoned.
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Table 4, Anasults for Ground Water - Fuel Oxygenmes Lead Scavengers - Redwood Oil Bulk Plant - 455 Yolanda Avenve, Santn Rosa, California

Well 1D [ate | Tert- MTERE [Misopropyl [Ethyl-tert-butyl= |Lead Terl-Amylmethyl |Notes
Hutanol Liher gther Syl |E||IEE
- ammnns prh annmsle
MW-15 B0 =10 <20 <5.0] <8.0 | <50
172000 <10 <20 <50 <5.0 <2.0| <5.0
L2001 <20 <5 <5 <5 <4 <8
73003 <200/ <| <| <] <| <]
372005 <5 <05 =0.5 =0.5 <f).5
MW-16  &2000 <10 <2.0) <5.0) <500 <50
12000 <10 <10 <5.0 <3l <10 =40
L2001 <20 <4 <% <5 <§ <5
T3 =200] | <| <] <] <]
32005 <3| <0.5 =05 <05 <0.5
MW-17 82000 <10 <2 <5.0 <3.0 <5 0
A2HI0 =11 =21 =50 =50 =2 <54
13/2001 =20 <5 <5 <5 <5 <5
1712005 <10 e ] <5.0 =5.4) <50
MW.18  R2000 =10] <10 =40 =5.0] - | <50
112000 <10 <20 <50 <5.0 <20 <50
L2001 <2 <5 <5 <5 wh <f
1772003 =200 <| <| <] =] Tl
112005 <5 ()5 <[} 5 <f).§ <05
MW-19  FR2000 <10 <1 () <5 (I =5 0] | <5.0]
1172000 =10| <20 A0 =T | <2.0| <501
13,2001 =20] =5 <5 <5 =3 <5
132008 <3| =05 <().§ <15 <05
MW (B0 <10 =20 <80 <51 s 25,1}
3122000 =10 <20 <50 <5.0 <2 =5.0
2372001 <20 <5 <5 <3 < <5
13/2005 10| <5 <05 <{1.5 (1.5
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Table 4. Analvtical Resulis for Ground Water - Fuel Oxygenates Lead Scavengers - Redwood Cil Bulk Plant - 455 Yolandn Avenoe, Santa Rosa, Calilomin

Well 1D Sample Date | Torts MTHE Dilsopropy] [Ethyl-tert-butyl- (Lead Tert-Amylmethyl |Notes
ARV Lither ether Senvenurs fether
o pph PR -
Vel 36/ sl < 000 - e s
101 8/199%6 - <1000 =
A 1947 1,200
1025 1007
AT 08 1,500
104771998 NI <100 NI ND NI
471999 - 100] axs -
10/ 19 19595 ae <50 -
A2GADOO] <1 0,000 65,004 <5 (00 <5 (00 <5 (00
LAL20000  =<1,000 <200 <A00 <5000 <200 <800| Mo lend was detected at detection limits al 1,000
ppl,
272652001 <]H) <25 <25 <25 <25 <25
H23A001 23 15 <5.0 =5.0 <3.0 <50
742372001 <0 16 <10 <11 <11 =11l
L3/ H000 23 13 <§ <5 =5 <5
1222/2002 E10] <100 < | i) < (i - < O
122002 <400 <100 = 100] <100} - <100 Lab relssued data with comected Ten-butanol
fresults
A/282002] <2000 2 <10 <11 <10 <10
712372002 <2010 (h | <| <| <|
1 28/2003 <200] [ <| <| <| <|
17227200 <200] 7 <| <| <| <]
52372003 <5| 0.6 =0).5 <0).$ <().§
V.l A0 1 St 6,000
101 8/ 1996 | 40000 =
AR 1997 - 80,000 . g
10730V 1997 |  &3.000] s
A/7/1998 - 77,000
107/ 1998 M 120,000 M1 NI M
4701999 = S8, 000 e - =
1019 19409 — 79.000]
4262000]  57.000]  940.004 <5 000 <3, 000 <5.000]
LA 12000 <0 8.1 <50 <5.0 <3.0 <5.0
226/2001 ] =20,000] 130,000 <8 (M0 <5, ) R <& UL
4/ 23720d1] 20,0060 47 A0 | (H) <, (00 < | LKy <] (00
1272001 - — - - ===« | Weell i bonger sampled. I has been swiiched 1o
SVE (soil vapor extraction ) well
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Table 4. Analvtical Results for Ground Water - Fuel Oxygenates Londngers « Redwood O Bulk Plant - 455 Yolanda Avenue, Santa Rosa, Califormia

Well 11x Sample Date [ Ten- MITBE Diisopropyl |Eil-butyl- Mates
Ether il

.2 102171996 s R e

A0 1997 Sl

10/30/ 9T . 1,500
AMR199E 1,300}
10/7/1998 ND| _ 2.300] ND ND ND
4/7/1999 s 3.500] - ca -

IV AR 472/ 1R M1 <5 __ND MLY 18
T3/ 1908 M <5 ND LY M1
10:/7/1998 <().5 =]

47771999 s <1}.5 . ) -
1OV 19 1995 - <().5 == o .
4262000 <0 <203 <50 <50 <5.0
S/20/200 <l =20 =50 <5 - =3 0
G/26/2000 -
T2 12000 nun e en - e -
B2072000] e — il
10/ 000 <10 <2.0 <5.0 3.0 <20 <5 0] No lead was detected ot detection limits of 1,000
h,
L0/ L2000 < | [} =30 <40 <50 <2, <5 .01 g
114302000 <10 =2.0 <5.0 <4 (] <20 <A
1271920000 <10 <2.0] <5.0] <5 () <20 5.0
222001 <201 <50 <5 ) <40} <5.0) <50
32372001 < | 0.0 =2.0 <5.0 <350 =2 [y <30
472372001 <20 <5.0 =5.0 <50 =5.0 <5.[)
571472001 <20 =5.0 <5.0 <5 () <5.0 <5 0
6 1 8/20001 =20 <50 <5.0 <50 <5.0 <50
T32001 <20 <5.0 <5.0 <5.0 =5.0 <5.0]
£2272001 =20 <3 <% <5 <5 <4
9/132001 =20 <5 <3 <5 =3 <%
10/23/72001 <20 <5 <5 <5 <5 <%
L1201 <20 <5 <5 <5 <5 <5
12442041 | <2 <5 <5 <5 =5 <5 Well has been raken out ol service

AW -4 /2272001 <21 <50 <5.0] <50 —] <50
72372001 =20 <5.0 <50 <5.0) =3.0] <50
2272001 <20) <5 <5 <3 <5 <5
S LAAH =20 <5 <5 <8 <5 <4
1072372001 <21 <5 <5 <5 <5 <4
1172072001 <M <5 <3 <3 <5 “§
124472001 <20 ] <% <5 <5 < 8| Well has been taken out of service
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Toble 4, Analytical Results for Ground Water « Fuel Oxygenstes Lead Scavengers - Redwood Ol Bulk Plant - 455 Yolanda Avenue, Saitn Rosa, Califormia

Well 1D Sample Date | Ten- MTIE [Migopropyl [Ethyl-tert-buiyl- |Lead Tert-Amylmethyl |Motes
bt Hiher ether |ﬁﬂvﬂ“m lher

e Dilinssennnnnsannranniannes >
AQU-2|  523/2005 <5] 1911 <0),5] 04 | 6
61 [ 416199 | | —| | =) [
(& 1 ai16/1996] | wa] ] | ] = |
G4 | 4n601996] | | | | 17| |
G4 | 4161996 | | = e | a] =
Gamw-105]  471671996] | | —| = | =] —|
T | 4n6/1996] | | | = | 7! |
GH [ 461996 | | | | ] -]
9 4161996 | | | | | =
(H1] 1 4n16/1996] = - | == = | =
Gl | a/1501998] 5| 7] <5 <] I =]
Gi2 | 4151998 | | = | i =]
G |__4nsnoos] <3 120] <5] | | =
Gl [ ar15a998] =8| <8| 5] <5] =5 =3[
G15 [ 4i15/1998] 10 #80] =] =] = ]
G16 [_ansnoos] <5 =] = = = =
G17 [ 151998] 5] 5] =3 <3| =5] <3|
GIN 9/11/1998] <8| 210] 5] <5 5] 5]
(e E] 9/1 11998 5] | = = 5] =3
G20 __ 9/11/1998] <3] al| =5] <] = | <3]
G21 901 1/1998| <3| yoa | 5] <5[ <5 =5]
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Table 4. Analytical Resulis for Ground Water - Fuel Oxys Lead Scavengers - Redwood Oil Bulk Plant - 455 Yolanda Avenue, Santa Rosa, California

Well ID Sample Date |L-'Hl| Ten-Amylmethyl
S A TR T e 2
TSP- 1 2% 5320000 200000  25.000]<8 <500 | ===| <800
Tsegon | sazooo] 5000 17.000[<s <500 | --[ <500
TSP-2a 3y 54172000 [ 1.400]<8 __ ]<50 | ---| =50
TsP-2@48' | 51720000 28000  5s00[=1 [<100 | --[<100
Tsp2a62 | s22000]  290] 440[<s__]<s0 | —[=s0
[T5P-3i b 5/2/2000)| o0} 620[<8 =50 | i )
TsP-3ues' | sazoo] <10 <20]=85 |50 | —|<35.0
TSP’ | sn2000]  <iof 20t <50 | —[<5.0
TSP-Swsy | smaoo0] <0 <20]=t  J<so I ~[<5.0

Explanailong

MTBE: Methyl tertiary -butyl ether
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Table B: Analytic Results for Groundwater: Oxygenates - May 2005 Sampling Event - Redwood Oil Bulk Plant, 455

yolanda Avenue, Santa Rosa, California

Well TD Sample Date [Tert-Butanol|MTBE Diisopropyl |Ethyl-tert- |Tert- Notes
Ether butyl-ether |Amylmethyl
ether
ppb
MW-3 5/232005|<5 |<0.5 |<0.5 BEE |<0s
MW-5A 5/23/2005]390 |28 |<0.5 |<0.5 |<0.5
MW-11 5/23/2005]<5 [9.5 |<0.5 |<0.5 |<0.5
MW-12 5/232005]<5 |<0.5 |<0.5 |<0.5 |<0.5
MW-15 37232005}<5 |<0.5 |<0.5 |<05 |<0s
MW-16 5/23/2005]<5 |<0.5 |<0.5 |<0.5 [<0.5
MW-17 6/7/2005]<10 [<1.0 |<5.0 |<5.0 |<5.0
MW-18 5/232005]<5 |<0.5 |<0.s |<0.5 |<0.5
MW-19 5/232005]<5 |<0.s }<0.5 |<0.5 |<0.5
MW-20 5/23/2005]1.0 |<0.5 |<0.5 |<0.5 |<0.5
MW-24425 5/25/2005]13 [43 |<0.5 |<0.5 [<0.5
MW-24d73 5/25/2005]<5 |<0.5 <0 |<0.5 [<0.5
MW-24d146 57257200517 I |<0.5 |<0s [<05
MW-24d178 5/25/2005]<5 [<0.5 |<0.5 |<0.5 [<0.5
MW-25d23 5/26/2005]<5 |<0.5 J<0.5 [<ns [<0.5
MW-23d758 5/26/2005|<5 |<0.5 <05 |<0s [<0.5
MW-25d148 5126200519 |<0.5 10.6 |<0.5 |<0.5
MW-235d180 5/26/2005[20 |<0.5 I |<0.5 |<0.5
MW-25d2 5/26/2005]17 |<0.5 0.9 |<0.5 |-<0.5
MW-27d25 3/262005]<5 |<0.5 |<0.5 |<0.5 |<0.3
MW-27d75 5/26/2005]24 |<0.5 |<0.s [<0.5 [<0.5
MW-27d145 5/26/2005]<5 [<0.5 |<0.5 [<0.3 [<0.5
MW-27d180 3/26/2005]<5 {<0.5 |<0.5 |<0.s |<0.5
MW-27d230 526/2005|30 [<0.5 0.7 <0 |<0.5
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Table B: Analytic Results for Groundwater: Oxygenates - May 2005 Sampling Event - Redwood Qil Bulk Plant, 455
yolanda Avenue, Santa Rosa, California

Well ID Sample Date | Tert-Butanol | MTBE Diisopropyl |Ethyl-tert- [Tert- Notes
Ether butyl-cther |Amylmethyl
ether
ppb—

MW-29d423 57252005111 |<0.5 |<0.5 |<0.5 |<0.5
MW-29d73 | 572572005|8 |<0.5 |<0.5 |<0.5 |<0.5 |
MW-20d145 | 5/25/2005]9 |0.5 |<0.5 |=<0.5 | 0.5 |
MW-204180 | 5/25°2005|8 |<0.5 |<0.5 |<0.5 |<0.5 |
V-1 |  57232005}<3 lo.6 |<0.5 |<0.5 |<0.5 |
AQU-2 | 52372005]<5 [190 [<0.5 ~los 3.6 |
Notes:

Samples were tested for ethanol and for lead scavengers 1,2-Dichloroethane (EDC) and
1,2-Dibromoethane (EDB).

Resuiis for all samples were non-detect at ethanol detection imit of <1,000 ppb and
lead scavengers detection limit of <0.5 ppb

Results for sample MW-17 were non-detect at ethanol detection limit of <100 ppb and
lead scavengers detection limit of <0.5 ppb
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ole 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Sample Sample Depth Lead Scavengomn [¥isopropyl Fiher Ethwlten-butyl- MTIE tert=Amiyl Methyl Tt =Patnal
1 Dt [in feer) Fihe Fther
Ce - e | | LT

MW-21 226M01 24 <100 <100 <100 2,100 <0 R10
226801 Jn <50 <50 <50 T <50 a0
226401 75 <3500 =500 <500 8,900 <500 <2 000
22651 1140 <104} <] 00 <100 1, A0 <100 G5l
2726401 143 <50 <50 <50 G0 <50 420
22600 158 <25 <23 <23 SRO <23 a7
22601 1655 <100 <100 <1 1. 10 < | (d) <4 (M)
A2 24 B <500 SRl Q00 <506 1500
42601 S0 e <50 <50 [ L <50 A30
A/26/01 15 s <[, (G | (Wi 19, 0iH) <1, 000 il (NI
4726401 L <25 <28 i) <25 200
42601 143 wan <50 <30 1,10 <50 320
4726501 158 - <25 <23 Atk <35 <1k
426401 163,35 - <100 < | (M) 2. 300 <100 480
501 23 =250 <250 <250 f, 300 «250 A, nii
Tr2501 75 <3N} <50 <500 1 B <& 2800
Tia501 143 =25 <25 =24 G <25 250
25N 165.5 <1 <100 <10 2,100 <10 Aedl
10725401 24 <25 =13 <13 Y] <23 1,206
107251 75 <500 =500 <500 163, E00HD <500 23,006
10725401 143 <) <30 =30 100 <50 1,200
10¥25/01 165.5 <00 <10 < 10 2 0 < 1) A0
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Waell Sample Sample Depth Lond Seovengers Diisopropyl Ether Ethyl-ter-butyl- MTBE tert-Amyl Methyl fert=Mitanol
] Dhate {in feet) Eiber Ether
- i e it O ——
1724402 24 <) <§ <f 170 <5 |
MW-21 cont
1724402 75 < (HIEh =1, 000 <0 (R <] ) R R
112402 143 <24 <15 <24 L1 <25 4RO
1724502 165.5 <100 <1 <100 1,800 <100 <4
$11002 Pl <| =<l <l 6 2 <200
5oz 75 <100 <100 < {0 23,000 330 20,001
A2 143 1 <l <0 Qi 12 <2000
51102 165.5 <]l <10 <10 1,500 22 <2000
2502 24 <) <l <l 4 <] <20
T25/02 75 <| <l <| 20, () 270 1,400
TR502 143 <| <] <1 HE0 i <M
2502 1655 <] <| <l |00 (s 220
124002 24 <10 <10 <10 70 4 [ <20
10242 75 <),250 <1250 1.250 23,000 <1, 250 2,800
10724702 143 <50 <30 <30 Tl =30 120
10724002 163.5 <|28% <|25 <|25 IA00 <25 <250
1A 0003 24 <] | =| 47 <| <200
13103 75 <l <l | 28,000 320 2,40
131103 143 <l <l <] 1, 0 14 Er. L
1731/03 163.5 <| <1 <] 1,70 26 <20l
4/23/03 24 <| <l <l And) 3 <26
A£23/01 73 <] =| I L7000 00 J.a06
23403 143 <| | <| 110 11 <200
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Sumple Sample Depth Lend Scovengers Disopropyl Ether Ethyl-tert-butyl- MITHE tert-Amyl Methyl Tert-Pirtanol
In Dhate {in feet) Fther Eiher
............................. PPl eemsases

MW.21 cont 4723003 165.5 <| <l <| 40K 14 <00
TI2505 4 =| <l | il <l =200
T125/03 13 <] <] | 25,(H10) 3o 5,600
7125703 143 <l | <l 88D 12 200
725003 165.5 | =1 =l 210 13 <200
122104 24 <| =l <| PH] 2 ]
122704 73 <| <l 2 2, CHG 420 4,2
122104 143 <] =l <| 720 12 1]
172274 165.5 <| <l <| 870 14 1o
TS0 p 0.4 <05 <05 200 54 iR
T9/04 75 <4 <5 <3 22,000 aso A, 800
110404 143 <(h4 <05 <15 LR 17 120
119404 [65.5 <05 <(0.5 (.5 Qi) 14 | 3
1720603 4 <| <0.5 <05 920 20 o
1720008 73 <| 06 1.2 23,000 300 1,300
1 f20K05 143 <| <05 =0.5 a7 15 i
[F20/05 163.5 <] <[5 <{.5 920 16 130
T8 L] <l <05 <A),5 7.8 <0.5 =3
T8 -] <] 0.7 14 41,000 450 4,500
T8 143 <| <05 =0.% 70 3.7 L]
1208 1655 <| =5 1.8 Aty 54 KA
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Sample Snmple Depth Lead Seavengers [Hisepropyl Ether Etlvvl-tert-butyl - MTIE terl-Amyl Methyl Lert=Tutane|
([¥] ke {in leet) Ether Ether
............... et - s
Rl W22 22001 22 <100 <100 <100 2,000 <100 LEl
2201 47 =2 <135 <15 380 <15 1
226/01 715 <13 <25 <25 A0 =15 1440
L2641 13 <L (H) =100 < 1) 2000 <108 G0
226401 144 <25 <5 <25 720 =235 230
225001 L5 <13 =25 <135 &30 <25 200
226401 177.5 <5.0 <30 <50 34 <5.0 75
A0 22 -- <2,500 <2, 500 LI <2, 500 18,000
A0 47 - <25 <25 I 500 <25 A1
402701 7.8 <51 <50 0.5 5.0 <210
427001 113 e <100 <110 300 I 1)
427401 144 = =50 =50 6.2 <Al <2001
427401 L5 -- <5.0 <30 3 5.0 k1
427401 1773 - - -- --
72501 22 =2 500 =2, 5 <2500 92460 <2500 1,004
Has 723 =50 <30 =54 (Jigi] 0 <20
250l 1444 <30 5.0 <50 71 <5.0 40
TR 1645 <50 5.0 =3.0 95 <50 33
10725001 22 — —
[OF2a1 7.5 <5 <5 <3 il <5 <20
[r2adl 144 <5 <3 =5 45 <3 L1
L2501 Lt 5 <35 <3 <5 ] <3 73
124402 12 RN o LRI Y <LK T4, 000 <1400 <4, G0H)
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Sample Sumiple Depily Lol Scavengers Diisopropy! Eiher Ethyl-ter-butyl- ML fert=Amyl Methvl fert=Hatannl
I [t (i feet) Eiher I ther
< ppb
MW-22 cont 1724502 ni <5 <§ <3 204 52 3
172402 144 <3 <3 <5 150 <5 15
172402 1715 <5 L <3 Il =5 -]
51402 2 <1,000 <1000 <1, 000 140, 400 2,000 < 200,000
571402 T2.5 =1 <1 <I 200 8 <200
A2 144 | <| | 52 3 <200
1002 378 <] <| =] il 2 <20
2502 42 2 =| 5 1 20,000 2,300 i, (40
12502 7.5 <1 <] <l 290 B <0
Ti25002 144 <] <l <1 k1] I <200
2502 e <l | <l 21 <] <200
|0y 202 il = - e
12402 715 <25 <25 <25 210 <15 <50
1244502 144 <5 <k <5 6.2 <5 <[
LU 202 175 =5 L =5 Al <3 |
131503 a2 =] <] 4 £5,000 1,600 5,000
131m3 1.5 <] <l =] 2,300 63 <200
1£31003 144 =1 <| <l | A0 il <M
I35 177.4 =] <] =] 30 3 <
423403 i <l <| 3 S0, EHOE 1,000 9,100
423103 1735 <l <l <l 280 11 <200
4/23/03 144 <1 <| <l 144 4] <200
423403 1775 <] “| <l 2RO 9 <200
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455

Yolanda Ave, Santa Rosa, California

Well Sample Sample Depth Lend Seavengerns [Misopropyl Ether Ethyl-ert-butyl- MTHI tert-Amy] Methyl pert=Futanol
1] Dute {im feet) Ether Ether
..................... — R ——

MW-22 cont 724003 22 <] <| k| LRRITI 1.704) 17,00
T3 2.5 < <] <] o7 3 <200
203 144 <| <] <] 49 2 <200
24003 1725 <| <1 <) 2 2 <200
122:04 22 2 | i &1,000 1,40 G100
122404 Ti.5 <| =1 <| 124 5 £
[T 144 <) <] <] A 2 <3
12204 177.3 <| =] | 42 2 <3
IO n <4 < <4 49,000 1,700 0,500
1904 703 <), % <0.5 <5 470 19 <5
104 144 <), 5 <(}.5 <(), 4 1 1.6 <§
Tng 177.5 <[} § <{.5 <()3 5 2.2 <5
12005 22 4. =0.5 1.6 A1 00 1,200 i, 6411
1205 T2.5 «<| <0 5 =05 480 16 2
1720405 144 <| <05 <5 1440 5.5 <5
1720005 L7LS <1 <5 <0.5 59 29 <3
TAME 22 <| =0.5 (1.4 LRI 4510 S 000
TI0E 72.5 «| =0.5 <0.5 19 =f.5 <%
T30S 144 =] .5 <B.% 40 =05 <8
TS 1715 =l <({L5 <08 17 0.8 <5




Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Sample Sample Depth Lend Scavengers Diisopropyl Ether Etlyl-ten-butyl- MTBE tert=Amyl hMethyl fert-Hutanol
([§] [ate {im Feet) Enhver Ether
................................. b e R L

MW-21 2126/01 15 1M1 =100 <] (K 2,100 <100 I, 100
2200 50 50 =<3 <30 |54 <50 (I
212601 75 <50 <50 <3.0 02 =5.0 i)
2726Mm1 120.5 <10 =10 <10 210 =10 140
272601 148.5 <50 <50 <30 120 =5.0 8l
226001 163.5 <50 <50 =50 13 <5.0 21
Rl &0 <30 =50 <30 <30 <5.0 <20
A1 25 - =250 <230 6,300 <250 |, 200
4730001 50 <5.0 <50 49 <30 <20
AL 75 <50 <50 19 <50 <0
4/30¢01 120.5 <5.0 <50 &4 <5.0 <20
Aeain 1485 e =50 <80 42 =5.0 m
Al 163.5 =3.0 <510 50 <50 <20
A3 180 <50 0 EL =5.0 <0
12s01* 25 — ==
T25M01 73 =50 <5.0 <50 42 <50 <20
25101 148.5 <A <5.0 <5.0 il <5.0 R
72501 L&0 <50 <3.0 <50 13 =30 3
1025401 25 — -
10425001 15 <3 <5 <3 2l <% ™
10425401 148.5 <} <5 <3 5 <5 5K
125401 150 <5 =5 <3 <) <5 19
12402 23 <250 <250 <130 A, B0 <250 <, (M
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, Calilornia

Well Sample Sample Depth Lead Scavengers [Hisopropy] Ether Ethyl-ten-butyl- MTBE teri-Amyl Methyl tert-Bautanol
I [t (i feet) Fth Ether
< s
MW-21 cont 124002 75 <5 <5 <y 19 <5 <30
1724502 148.5 <10 =10 <10 92 <10 150
1724702 160 <5 <3 <4 6.3 <3 <20
af002 25 <10 =10 <0 QR0 25 <2,000
5102 15 <l <1 | 7 <| <200
31402 148.5 <] <l <l 17 <1 <200
502 |8 <| <] <] =1 | =200
Ti24/02 23 <] <] <l SR80 [ <200
724002 13 <] <l <| 13 <] <20
2412 |4K.5 <| <l <] 11 <1 <2010
TR0 | &) <| <) <] <| <| <200
124002 25 -
1024702 78 <5 <5 < 21 < <10
10724402 485 <5 <35 <3 1.9 <3 1
1024402 180 <4 <5 <X <] <5 <10
1531803 25 <] <1 <| 530 14 <200
1731503 75 <] <l <] 38 2 =2H
1131/03 148.5 <l <l <) 27 | <300
1731403 180 | | <| 4 <| <
42303 2% <] <] <] 570 |4 <300
4/23/03 74 <] <| <] 28 <) <20
42303 1485 <| <l <| 5 <| <200
472303 140 <l bl | <| | <| =200
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Snmple Samiple Depthy Lend Scavengers Ditsoprapyl Eiher Ethyl-tert-butyl- M fert=Amyl Methyl tertHutannl
1 [hate (i feot) Lither Ether
S —— e T
MW-21 conl T24803 25 <] <| e | 200 5 <200
124803 7% <| <| | 49 =] <20
T3 148,58 =1 | <1 4 =1 <200
T24/03 180 <] <| <1 <] <1 <200
1722704 13 <l <| | 230 3 19
12204 T3 <l <| <l 62 <] <§
1/22/04 1488 <| €| =] i <| T
172204 (L1} <] <] <l <] <l LS
T 13 <05 <0.5 <05 180 43 I8
1904 ()] <05 «f 5 <5 4R 0.7 ]
904 14K 5 <f),5 <) 5 <05 24 <5 fy
1904 (L] =] =[5 <().5 L] <[5 fi
1720605 235 <l <05 <[5 53 1.4 7
1720605 15 | <15 <5 53 0.7 T
1720005 1485 =l <05 <05 3.2 <[5 7
1720005 180 =] <[5 <[5 l.2 <0.5 a2
1305 L] <] =05 =0.5 ™ 14 13
1305 = =] =0.5 <5 1.6 =0.5 <&
TI305 148.5 | <5 =5 1L <(.5 =8
TS 1410 <1 <M. =[5 <f).§ <[5 8
MW-24 226001 2} <5.0 <50 <50 X ] <5.0 <20
2026401 aH <5.0 <30 <5.0 33 <3.0 <20
226001 EE <5.0 <3.0 <3.0 4.1 =30 =20
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Sample Sample Depth Lead Scavengern [Misopropyl Ether Ethyd-tert-biyl- MTRE tert-Amyl Methyl tent-Dutanol
In e (i Teet) Ether Ether
P —— P s mememmmmsmmn i s s s snaal
WIW-24 cont 226/01 113 <50 <5.0 3.0 <50 <5.0 <20
226401 (£ <530 =5.0 <50 =50 <30 <20
2126/ 16l <30 =30 <5.0 =50 <5.0 <l0
2/26/01 174 <5.0 <5.0 <50 <5.0 <54 2
101 23 aas =50 <50 82 <30 3o
571401 4R = <50 <50 <30 <5.0 <200
S0 73 e =50 <50 <5.0 <50 =200
51400 134 aus <5.0 <510 =50 <5.0 <20.0
55101 (1] - <5.0 <50 <50 <50 6.0
1A 1ol - <5.0 <50 <50 <5.0 50,0
S |7 - <5.0 «<8.0 <5.0 <3.0 220
2501 a3 50 <3.0 <3.0 58 <3.0 i
12501 k] <30 =50 <5.0 6.0 <5.0 <20
| |46 <5.0 =5.0 <3.0 15 <8.0 %
T2501 178 <5.0 <5.0 <50 8.0 <5.0 52
102501° i — = - —_ -
10425601 LE] <5 <5 <§ <5 <§ <20
102501 [di <5 <5 <f <3 <5 30
10¢25/01 178 <5 <5 <3 <5 <5 40
1725/02 2] <1.5 <2.5 <25 52 <0.5 <55
1/25/02 1A =1.3 <5 <), 5 =0.3 <1 <]
1725102 |46 <03 <D.5 <[5 8.2 <01 30
112502 178 <.} <5 <5 =03 <l <l
4729102 23 <l =1 <| 4 <l <201
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Table 5. Analytical Results fornd Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, Cali’

Well Samile Sunth Lomdl Soavengen Iriisopropyl Fther Fithybetert-buatyl- AT IRE fert=Amyl Methivl tert= el
I (RAT { Ether Ether
I e ——— ) S——— A —aeee ¥
MW-24 cont. 4129003 <| | | <| <] <200
42002 <| | =l <] <| <200
42902 <| < | <| <l <200
Tr24002 <| | =l 5 =1 =200
724402 <] | <] <] <1 =20
7724102 | =1 <] <l =1 <200
242 <] <1 <l <] <] <200
123502 <4 =5 <5 fi. () =5 <10
1072302 <§ <5 <3 <| <4 <10
1023402 <5 <5 <5 I3 <5 <10
12302 <4 <5 <5 <| <5 <D
52505 - <f).5 =f).5 a3 <f).5 13
SAX5/08 s <05 <{).5 “(h§ <f.5 =5
5(15/08 - <5 <([.5 17 <[.5 I
5125005 <03 <iL.5 <05 =1).5 <5
MW.25 1/28:02 <15 <15 225 <14 <0.5 <53
172802 <l <10 <0 <y <2 <220
17282 < =10 <1 <t <2 <220
1/ 2R3 =03 <0.5 <[.5 <[.3 <1 <11
1728002 < <10 <10 iy <2 <220
A0 <| | <l <] <| <20
402 <) <l <l <l <l <200
473002 | | <] <| <l <20
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa. California

Well Sample Sample Depth Land Scavengers [isopropyl Ethor Ethyl-ert-butyl- ENNLIE tert=Amyl Methvl fert- [l
I [t (b Tt} Lither Fther
it T L L C LT ppb ama

MW-25 com 43002 180 <] <| <| <| <| <J0M)
4730002 230 <l <1 =1 <| <] <20
726002 a3 <] <] <] 2 <] =200
12602 75 =1 <| | <l <] <200
26502 145 <l <l =1 <| =] <200
TI26M02 180 L | <| <] <| =l <200
Ti26e02 230 <] <] | <| <l <08
3126005 43 e <15 <{).5 <{1.5 <05 <5
26505 75 “0.% <5 =5 <05 <
S/26/05 145 - LK) <1).5 <15 <0.5 14
S/26/05 I Rir I (.5 LR <[5 20
5/26/05 230 e (R <0.3 <03 <. 5 17

MW.26 1725502 25 <) <M < 1D <yl <20 <1, 200

1125402 73 =0.3 =(.5 <03 <03 <] <11
1/25/02 145 <(h3 =5 <05 <(3 <().1 <l
1725/02 180 <03 =[).% =[5 <03 =01 <]
52002 25 <l <] <l 1 <] <20
§12002 75 <l <| <] <| <| <200
5012002 145 <] <| | I <] <300
5202 [£.11) <l <] <l I <| <300
2602 25 -
1126002 ] <1 <| | <| <1 <2010
12602 144 =] L <l <| <1 <200
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Table 5. Analytical Reor Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Ralifornia

Well Sample fample Depth Lead Scavengers Dilsopropy] Ether Ethyl-tert-butyl- MTBE teri-Amyl Methyl ten-Butancl
n Diaic {in feet) Eilier Lthes
< (Il ssamemimransmnenn e nn e s s sa e s
MW-26 cont. 2602 140 =1 <1 <| <1 <] <200
47233 25 | <| =] <| <| <200
4723003 75 =1 <| <l <1 <| <200
442303 1415 =l <| <| <| <] =200
423403 180 =1 <l =] <] =| <200
1721704 2% <] <| <] <] <| <5
12104 15 =] <l | <] <| [l
172005 23 <| <05 <5 =[5 =), 5 <5
1720605 15 =] <04 <05 < 5 <05 8
Pl W27 172802 25 < <M < |1} <h <2 <220
1728402 73 =L.3 <25 <23 23 <05 <55
1728802 145 <y <10 =10 <f <2 <220
1728002 (1] =l.5 <28 <14 =].5 =), 5 <33
1/28/02 230 <16 <] <] 5 =0D.2 =22
4530602 25 =] <l <l <] <) <24}
4730702 75 =1 <| <| <l <| <2H)
A002 145 <1 <] <] =] %| =200
430002 180 =1 | <] <1 <l <200
4730002 230 <1 <l <| <l <| <200
76002 15 <| <] <] £ <| <200
7260002 15 | <] <l 1] <| <200
26002 145 <l <| <l <] <| <200
2602 150 <] <| <| <l <| <200
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Well Samiple Sample Depth Lend Scavengens Diisopropyl Eter Ethyhstert-buyl- MTIRE tert-Amyl Methivl tert-Butanol
K] Dwe (in feet) R ITE Etler
L e R ——— b = mmmammsesassmiansn e s s s s e s
MW-27 cont. 12602 pa ] <l <l <] [ <| <200
1023002 25 <5 <5 <5 <| <5 =10
123402 75 =300 <500 <500 <100 <500 <1000
12302 145 <5 <5 <5 <] <5 =<1
2302 1801 <5 <3 <5 | <5 <10}
123402 230 <3 <5 <5 <] <5 26
2008 25 —es <(},5 <05 =[.5 <5 <3
SI26/05 75 - <[ 5 <[}, 5 <[5 <0.5 24
2GS 145 e <().5 <) 5 <f.5 <{1 § <5
A120/08 140 - =0.5 <[} <08 <04 <5
5/26/04 230 - 0.7 <08 <4 0§ 30
MW-218 1725102 25 <3 <50 <5 A5 =10 <[ 1060
1725002 75 <0.3 <f).5 <0.5 <03 =0, | <11
172502 145 <(}.3 <(.5 <1 & =1 <fl.] <11
1125002 180 <06 <] <| 0.6 <02 <22
5F102 15 <1 =l <l 4 <] <200
sa02 - <] <] <| 2 =l =200
8202 145 =l <] <| 2 <\ <200
a0 180 <] <l <| <l <| =200
Ta6/02! 23 — - o
2602 75 <| <] <l <| <| <200
T 145 <] =| <| | | =200
126402 1 B <l <] <] <| <] <200
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Table 5. Analylesults for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Rosa, California

Well Sample Depil Lund Scavengers I Hisopropyl Ether Fihyltert-butyl- WA 13E fert=Amyl Methyl fart=Fhtwnal
Iy {in ficet) Ether Ether
e L A ———————
MW-28 cont 25 <l <l <l 12 <l <200
75 =| =1 | 4 =l <200
145 <] =1 <] 1 <] <200
180 =1 | o | 1 <| <200
25 <] <1 <l <l <] <200
73 =1 <1 =l <] <l <200
145 <] <] <] <l <] <200
180 | =l <l <] <| <200
25 =| <] < <] <| ]
T8 <] <] <| <] <l i
25 <| <0.5 <0.5 < 5 <. 5 <5
75 <] =0.5 <[5 <0.5 <A [
MW-29 25 < <10 <10 I3 <2 <220
15 < <10 =10 i) <2 <220
143 < <10 <10 < <2 <220
180 < <10 <10 <6 <2 <320
25 <] <1 =] <] <] <20
73 <| <1 =] =1 <| <200
145 <] <l <| <l <l <200
| &0 <] | <| <] <| <200
2% <] <l <l i <) <200
75 <] | <1 <| <l <200
145 <l <] <| <] <] <200
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Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa. California

Well Sumple Sunnple Depth Lead Sunvengers Diisapropyl Fther Ethyl-tert-huiyl- MTEE tert=Amyl Methyl tert=utanil
I Dt i feet) Ether Ether
TR T —
MW-29 cont. T24/02 1 Kiy | <| <| | | <200
1131403 25 <| <| <l in 2 <200
113103 78 =| <l <] 16 =1 =200
1731703 145 - e e - e -
1131403 140 aee s e
1121704 25 <l <| <] ! <] L
1721404 5 <| <| | <1 <l 24
1/19/05 a8 <] <0.5 <[5 0.6 <i.5 6
11905 [} <l <05 <0.5 <1.5 <1.5 12
528/05 a3 = <0.5 =14 =0.5 =0.8 I
$/13/0% 71 <0.§ <05 <0.5 <115 L]
A/25M08 (48 “1.5 =04 =5 =5 4
25705 180 0.3 =05 <05 <05 &
MW-30 I/28/02 25 <3 <5 =5 170 <] =110
1/28/02 75 <h =10 <10 12 <2 <120
[/28/02 145 <].% =15 <13 16 <i.5 <55
1128702 180 <3 <§ <5 <3 <] <110
I (2802 20 <],5 <2.5 <2.5 <].5 <05 <55
42002 23 <] <| <1 130 <l <200
412002 s =] <l <1 2 <] <200
42002 145 <] <| <| <1 <l <200
429402 (L <l <| =1 <] <] <200
H2H02 230 | <| <| | | <200
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Table 5. Analytical Results for Ground Water in Mulvel Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455

Yolanda Ave, Santa Rosa, California

Well Sample Sample Depth Lead Scavengers Hisopropyl Ether Ethyl-ten-butyl- MTBE tert=Amyl Methyl fen=Butanc
n It {in feet) Fiher Ether
................ b

MW-30 cont. 124102 25 =l <l <1 150 | <200
724102 s | I <| I <1 “dH)
724002 145 =1 <| <| <l <] <200
T2 180 <1 <| <| | <1 <200
724102 230 =1 <| =| | =1 =200
1731403 25 =1 <] =| 220 2 <200
1431703 75 <] 2 <| # =1 <200
(FRAF[IE] 145 <l | <| 2] 1 <200
17313 180 <l <1 <| f <l <20
/3108 230 <] <| =1 f =1 <200
1230y 25 - =
2301 75 <l | =| k) <1 <200
a3 1435 <1 <| <| I <] <200
70 180 <l | <] =1 =1 <200
T/23/03 230 <1 <| | | <] <200
121104 25 | <| =| 200 I <3
1721104 75 <] 2 <] 4 =] <5
IAs rh] =1 (), § <(.5 170 1.1 <5
1/ 105 75 0.7 2.2 <)% 6.1 <0.5 <§




Table 5. Analytical Results for Ground Water in Multi-Level Wells - Fuel Oxygenates and Lead Scavengers - Redwood Oil Bulk Plant - 455
Yolanda Ave, Santa Rosa, California

Explanation;

MTBE = Methy] tertiary-butyl cther
ppb = parts per billion

Motes: .
'Port was inaccessible.

Port wid dry, therefore not sampled.

FCMOMS\SOTS0TIATGW, Timlw
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Table 6. Analytical Results for Ground Water in Multi-Level Wells - Organic Compounds - Redwood Oil Bulk Plant - 455 Yolanda Ave, Santa
Iosn, California

Sample Sample Sample Depih TPPIKG) Ty Muotor CHl Henzene Toluene Ethylbenzens Xylenes
I Date (in Feet)
................... ] —————
MW [ 072400 Pl 130 220 320 0 (0,655 0.5 Y]
1v24502 75 13,0400 620 120 < 100 <100 <100 <200
10:24/02 143 750 210 <250 36 15 76 3
1O 2402 |65 .5 1100 200 <250 17 9.2 <5 17
1431403 24 54 410 <250 13 2 | L b
173103 15 T T80 430 180 69 44 175
1F30/03 1413 730 210 <250 210 4 460 184
1431703 1655 J1ik 30 <250 T kL] 19 |
4723403 4 92 iT0 <250 16 2 | 9
A23A0G s 1 AGG il 3o 250 n ad 210
42303 [ 420 220 <}il ] A 2l Ll
472303 168§ 216 150 <250 3 L] 4 17
72503 2 &4 30 <150 21 2 2 12
12503 T4 el 350 =250 116 A8 a7 105
T25H03 143 210 G =250 41 I I 431
503 1655 110 140 =250 19 8 & a2
14220064 24 L] 310 i 18 =| | 4
172204 75 1,400 LRI 330 I 50 A48 ir 140
1722404 143 230 1541 <250 18 153 12 47
1722404 1655 130 1] <23 18 8 7 28
T 24 |50 2 <240 An 3.8 4.3 1]
T4 75 1,900 il 300 130 L 1] 2}
19 13 610 ][] <250 ity 32 27 10
2804 65,5 1) 62 <230) 20 87 19 20
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Table 6. Analytical Results for Ground Water in Multi-Level Wells - Organic Compounds - Redwood Oil Bulk Plant - 455 Yolanda Ave, Santa
Rosa, California

Sample Sumple Sumple Depth TP IPH{ Mt Ol Benrene Tuluene Ethylhenzene Kylenes
¥ Linte (i leet)
DL = o e e e e e
MW-21 1120005 4 250 470 <1250 10 2.6 35 8.0
i 172005 T3 1,200 050 <150 150 42 ]| 147

112V05 143 fisl) 260 <150 69 27 23 0
1/20/05 1635.5 190 el <250 25 1 10 a3
TN20s bl =100 <50 <250 <i.5 <05 =[L5 <1.5
205 75 T20 1o =150 87 31 44 124
1205 143 120 7 =250 B3 A 4.9 19.2
TH2N5 165.5 L <50 =280 ERl] 8 a0 1.2

MW.22 124/02' 21 — —
[ (W24/02 72,4 a0 I i) 290 <|.25 <) 24 <], 25 <145
10024402 I44 <50 130 KR <[).5 <), 4 20,5 <|
10724502 177.5 <50 10 <250 <i).5 <{.5 0.5 <|
1731403 22 (2h1] 2,000 720 1 <) <l <l
1431703 125 <50 |20 <250 I | | <|
1131103 144 <5 120 <250 <l | <] <]
1431403 177.5 <50 98 <250 <1 <| <1 <|
4723403 n L1 2,100 510 <1 <| | <|
4/23/03 71.5 <50 <5l <250 <] <| | <|
4123103 144 <3l 110 <250 <| <| | <l
4123403 177.5 <50 a3 <250 <l <| <l <l
12403 . 1,400 1,300 a0 < <l <] <]
203 T2.3 <5 <5 <240 <] <| <] <]
124403 144 <30 <50 <250 <] «| <| <|
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Table 6. Analytical Results for Ground Water in Multi-Level Wells - Organic Compounds - Redwood Oil Bulk Plant - 455 Yolanda Ave, Santa
Rosa, California

Sample Sample Sample Depth TPPHICG) TEEI) Motor (xl Benzenc Tolucne Ethylbenzeny Xvlenes
I [ )ite {im feet)
...... ppb PR
MW-22 124103 177.5 <50 <50 <250 <l <l <l <l
[ 8

1220 2 290 400 <250 | <) <| <l
1422404 715 <80 =50 <250 <l €| <| <|
172204 144 =50 <50 <230 <] <l <] <]
122404 1735 =50 T <250 | <] <| <]
TH904 12 1,506 a0 <250 <3 <4 <§ <15
TS0 T2.5 <50 <50 <250 <05 <0.5 <[).5 <l.5
THOM4 144 <50 <50 <250 =(.5 <(h5 <0.5 <l.5
TS0 1715 <50 57 <250 <) 5 <05 0.5 <15
/2005 22 o) (R <150 <f).5 <0.5 <03 <|.5
1120004 725 <50 <80 <250) <05 il <05 <|§
1/ 20005 144 <50 i1 <250 <[.5 <0.5 <5 <].5
1/ 2NIS L77.5 <50 <&l =25() =A).5 =4 <[} § <|.5
TIns 2 1,100 <50 <250 =15 =5 0.5 =15
TRUS T2.5 “ 1 <50 =150 =I5 <05 =08 <1.5
1305 144 S (1] <50 <250 A5 <(.5 <(L.5 <L.5
HIN0S 1715 <100 <50 =150 <[5 =0.5 =0.§ =1.5

MW-23 1072402" 25 - - e ~ --
L0720 75 <50 250 30 <05 <0, 5 <05 <|
1Ov24402 148.5 <50 150 490 <(.5 <05 <i.5 <|
IO 202 180 <30 130} <250 <0.5 0.5 <05 |
#3003 i3 =50 <Al <250 <] =] <| <|
173103 15 =50 91 <250 <l <| <l |
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Table 6. Analytical Results for Ground Water in Multi-Level Wells - Organic Compounds - Redwood Oil Bulk Plant - 455 Yolanda Ave, Santa

Rosa, California
Sample Sample Sample Depily TPPH{C) TPHL) Mutor CH Benzene Toluene Eihylbenzene Kylenes
i [ (i feety
....... - ppbs
MW.23 1£31/03 148.5 <50 540 A4i | <| <] <
conl
1731703 181 <50 200 <250 <1 <l <l <]
42303 25 <50 140 o <| <| <l <]
4/23/03 73 <30 <50 <250 <| | =] <]
4123403 148.5 <& 450 ) <] <| <] <l
423703 180 <50 130 <250 <] <| <] <|
T2403 ) <50 54 <230 <] <| <] <|
T124403 8 <5} <50 <250 | <] <] <|
124703 148.5 <50 270 <250 | | <l <
2403 180 <50 1) 250 <l =| <| <]
12204 25 <5 1140 <250 | | =] 5
1122404 75 <40 <50} <180 <| < < <)
122004 148.5 <50 450 170 <| <] =] <|
172204 180 <50 58 <250 <l <] =| =|
TR FL =50 T =250 <A).5 «() 5 <15 1.5
TS0 75 <50 57 <250 =0.5 <05 <05 <|.5
19404 1485 <%0 150 <250 <Al.5 =) 5 <3 <).5
T9404 180 <50 <50 <250 <05 <[ 5 <3 1.5
120005 25 <50 bl <250 <1),5 <0.5 <05 <].5
1720005 -] <50 240 <25{) <A).5 <05 <5 <|.5
120405 148.5 <50 410 =150 <5 <(.5 <05 1.5
120/05 | R} <50 250 <240 =05 <(.5 <[5 1.5
TI05 15 <1 0 <150 =[5 =05 =[5 =].5
7113105 75 <100 <50 <280 05 8 .5 1.8

Page 4 of 6



Table 6. Analytical Results for Ground Water in Multi-Level Wells - Organic Compounds - Redwood Oil Bulk Plant - 455 Yolanda Ave, Santa
Rosa, California

Sample Samiple Sunple Depth TP TPHLY st il Henwne Toluens Elylbengene Xylenes
1 [ate {hin Teet)
P J——— ply S A,
MW-23 TS 148.5 <1 <50 <150 i85 =05 “.5 <15
i T30S 180 <1k =5l =250 =[5 =05 0.8 <].5
MW-24 5/25/08 15 <1y <5 = 0.5 0.5 =i).5 <15
15105 73 <100 <5l - =05 =5 0.8 <18
525108 146 <100 <50 . <5 =03 =0.8 <15
/2508 178 Sl <=5l - <0.5 <i.5 “i.5 <15
MW-25 /26/08 25 <10 <50 0.5 <08 =0.8 <15
S26/08 75 <10 <5l - =08 <i).5 =i),5 =15
S/26/08 145 <1t <5l - =0.8 9 “i.5 <|.5
526005 150 1o =50 =0.5 19 F 5] 11.2
S/26/08 1 (1L =250 . <% 15 a 15.1
MW-27 526/05 15 < | W =50 - =5 =5 =05 =1.5
S/20/08 75 <1t =5l 0.5 0.7 <15 <1.5
SI26/08 145 <K <230 - =0.8 [(3) b6 1.7
52605 180 S lt] <50 <5 3 2.3 51
/2608 130 <1 <5l - ={.5 5.2 =[5 <15
MW-29 S/25/08 Pl <11k <50 <005 4.9 07 15
S/25/08 73 <10 <5l <().8 0.5’ =08 <].5
£/2508 145 <100 <50 =(.5 3l 24 10.2
52505 180 < i =50 =05 <5 =i).5 <].5

Page 5 of O




Table 6. Analytical Results for Ground Water in Multi-Level Wells - Organic Compounds - Redwood Oil Bulk Plant - 455 Yolanda Ave, Santa
Rosa, California

TPPH(G) = Total Purgeable Petroleum Hydrocarbons as Gasoline
TPH(D) = Total Petroleum Hydrocarbons as Diesel
ppb = parts per billion

Notes:

U Port was dry,
The sample was diluted.

¥ The calibration results for this range fell outside of acceptance criteria. The value reported is an estimate.

C1 0T 140G Timlw
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Table 7. Analytical Results for Soil - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Sample Sample Sample TPl TPH-D 1PH-MO Benrene Toluene Etliyl- Xylenes M1 Todal HVOCs!
in Date Depth enzenc Lead VOCs
(in feet)
< e ek i B o W i i S R -
MW-1 11726590 9-11 36 350 - 0,042 0.09% 0,036 0.160 - wes
MW-2 I 1120580 I4-15 2,800 1,000 == 19 T3 32 190 - — N
MW-3 11427090 19-21 1,300 S e [V 36 13 70 - NI
MW=1 11727190 9-11 <] <l - <0,0025 <0.0025 <0.0025 <0),0025 — e
11727490 14- 15 <| <] sam <{.0025 <(h 0025 <0, 0025 <0 (025 e - .
MW-5 6591 f <1 <] - <} (W12 5 <0023 <0025 <0.0025 — N
LT 15,5 <] <| - <{,0023 =0,025 <{).0025 <0.0025 s Ml
6/591 21 <l <| - <{1 (025 <(}00ZS <1 (25 <0025 - i MY
6591 k{0 <] <l =0,0025 <0,0025 <0,0025 <0.0025 - NI
i 4 <] | asm {1125 <0025 {1,102 % <0025 ans e RIEE
MW-7 T i =] <l = <0 (025 <0025 <l (M2 5 <) (025 —_ NI
| I (g1 290 Bk <0028 =0.025 <0025 0.55 s s MY
B 21 1.1 <| - =i, (K125 =0.00235 <{),0025% <0.0025 - N
el 48.5 =] <l - <0.0025 <0025 <0.0025 <0025 - - NI
M-8 Hiam| 11 <| | il <0,002% <{LHI25 <00k 5 <0025 u* == e
191 20.% | <| - <0025 <0.0025 <125 <0025 s
(RN 30.5 <| <l - <0025 «0,0025 <0.0025 <0025 ) -
V-l 691 1] <| <| - <{), ({125 (1. (M35 <(h, 002§ <, 0025 - M
6391 1 1,700 LATH 21 27 26 120 - ML
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Table 7. Analytical Results for

soil = Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Sample Sample Sample TPH-G TPH-D» TPH-MO Benrenc Tolucne Ethyl- Xylenes MTBE Toasl HYOC Y
1] [ ate Depth Penzen: Lead VOUCs
{in fieet)
i T R o kM e B v e B e P e o o B >
6191 21 [RL1) 150 e 042 0.24 1.3 6.8 - - M
V-l cont. R 26 <l =1 - 0.057 0013 LULH LK 0019 s - N
V2 | Li] <] =] - (4] e <{1.(HI25 00025 <0 0025 - f— .
Ha1 135 410 — s <0025 <f).0025 1.6 1.4 e
iR 15 230 130 - 0.63 <0,125 1.8 1.6 e - -
| 225 81 450 e 00078 =005 0,055 0,15 e - e
G-l 116/ 10,5 - <| <] =0 005 =0 005 <. 005 <i), (W14 - -
1o
(-2 00 s 1,003 & <] =| nen “A1,i5 <008 “A{1LIHIS <, 008 es = IS
G-3 (LI T 10.5-11.0 <| <] - i} (s <)L, <) (s <), (M5 et st
Gi=d 100 550 20.5-21.0 <| =] ] =0, 005 <0 005 <) (05 <0005 s ——
G/ MW 1 1071 5506 10 5-11.0 L =| s (1,15 <(h{IhS <4 U5 <0 e mae
G-7 101 579 5.526.0- <| e | =0 ()5 <{,003 <), <0005 —
26.5
Ci-8 [0F 10 21.0-21.5 %) =] - <1005 =[,00% <0005 <0008 s e
G4 J 0 16 160 - <| <l - <005 <0008 <().005 <0008 -
163
G100 LUK 1 it 16.0-16.5 <] & - <(0,0035 <[1.(M15 <0005 <{).(H1§ aan = MY
MW-0 1O 145 16.0-16.5 <] =1 el <{1,(H15 <[,005 <0005 <[,0015 =] —— -
G-11 V9408 10.5 - <| <] <i) ()5 <), 05 <1005 <, (04 ND <5
110
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Table 7. Analytical Results for Soil - Food Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Samiple Sample Swiniple TPH-G TPH-L TPH-MO Heneene Toluene Ethyl- Xylenes MTBE Total HY O
1 It IBepih eneene Lend WOy
{bn lee)
o e R AR AR R TR A RS T L Ll T [ .
(=12 414598 [(h5 = <] =| - <0005 <0005 <{).[H15 <0005 ND - -
1.0
G-13 41498 10.5 - =<l <] — <0005 <{.005 <0.005 <0.005 ND -
(]
G-14 4715/98 155 - <] | - <(),005 <) 05 <0005 <0005 ND s ==
16.0
(1% 41548 15,5 =] e <0005 ={).005 <0005 <{).IH15 N s
14500
G=16 AN 598 10,5 - <] <) - <05 <i),004 <[.005 <), 004 MD
1.0
Gl ? 471 5598 ([IE RN R] <] <i| - <) (1% <{1.008 <0005 <) (5 ND -
MW= 412700 +1L <] <) - <1, ()5 <0005 <{1.[H)5 <0004 <0005 - -
W12 425000 i <] <| <(1,(H15 <00, 005 <1005 <(),00% <(,005
MW-12 4725500 21’ <] <) - <i).005 <0005 <0.005 <{)L1M5 =[5
MW 4/23/00) I =] <] = BUNTR] <[}, 008 {1 [H15 <[ (0% <), 014 ™ e
MW-13 4725500 21" <] <] — <0005 =0 005 <0.005 <0.005 <0 (03
MW= 1 4035000 16,5 | <] wa <0005 <0005 <005 <{1.(H15 <0003 ass
MW-14 4725500 21.5 <] <| .- <005 <0005 <0005 <il ()5 <) 005 —
MW= 5 Ae00 I =l <| = <0005 <{),005 <0003 =0,005 <0005 -
MW-16 47264 n <] <| <), (5 <l (1§ < (05 < ({15 <0005
W17 42600 I’ <| <| - <0005 <(),004 <[).(H05 <[,004 <(),004 -
MW-18 4727800 n <] <| wue <(),005% <{.005 <(),005 <( 005 <0, (0% - b
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Table 7. Analytical Results for Soil - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Sample sample Sample TIH-G TIH-D TIH-MO Penzene Tisluene Eihyle Xylenes ERNIIE Tutal (R LSRN
I It Dl Dbensene Lead Vs
{in feet)
< M . =
MW-149 4127000 1 <| <| - <(1,(15 <0005 <{). (K15 <0005 <), (01E - e
MW-20 572600 10,5 <1 <] - <005 <0005 =il (05 <0005 =i} 05 —- e
B-1 200 15 A,400 2000 aue 7.3 =5.0 an ik T4 14 -
B-2 WITHH 15 1,100 1,506 - 0.39 =02 it 54 1.2 2.7 -
B-3 1200 15 B.2 3.9 ass <0,005 <A).003 00 .01 1.8 24 -
LB TR0 15 70 1,600 = 13 =i).5 1.2 3.4 .4 25 e
B-5 2800 15 1,200 1,104 L] 17 17 56 iR 20 -
SWel TG 12 <25 <1l a=s <11 <, =) | <l 1 .47 19 nas
SW-2 T2TRM 12 <15 <|.0 <. | <0, <} <0, | oAl 2.7 -
SW-l TR0 12 5.0 <1.0 - <{),02 <002 =0.02 <0.02 (050 2.6 was
SW-d 2700 12 <13 =l.n ans <[}, =0} 1 =11 =[] 04l ik -
SW-§ A0 12 <5.0 <].0 <0.02 =0.02 <02 <0.02 0,98 33
SW0 TAT0 12 120 0l ae- <).2 <2 .44 20 (s a0 ass
SW-T AT00 ] <50 53 P <).2 <2 <2 <2 1.a 39 -
SW-8 T2T00 Ik 2,600 3500 - 21 4.5 A3 100 2.1 39 -
P-1 R200 i 23 12 e (.chk <{L005 0,02 (1008 (02 7.8 .
P2 87200 3 1] 6l 047 0.02 002 005 0.9 14
3 R 3 Il 0 SRR <0003 BRI 1.045 [ERAE 17 .
P K200 3 47 140 - 0.34 <(h 13 <11 047 .27 79 —
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Table 7. Analytical Results il - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Sample Sample Sample H-G ™D TPH-MO Hanwene Toluene Eihyl- Xylenes MTBE Total HYOCs
1 [hate il Tenzene il YOy
{in feet)
B e - et TN ittt e R e e R 3
P BALO0 RO 43 - (k11 (LX) i HRIE] 0,05 B0 ==
6 R/2/00 159 120 - 0.07 <0005 0.07 0104 0.08 9.1 -
D-l 82000 1 o 94 - 0.53 13 1.2 44 027 L -
D-2 £2400 1 180 Ehi - 0.52 <, 13 (.43 091 036 B0 -
Gel 110400 0 87 =10 — 0.007 0.005 0,007 0.008 89 - e
il 11000 14 100 280 - <(}.3 1.0 30 9.3 30 - -
GP2gn1l 17 106D 1 el =)0 - <0.5 2.1 9.7 A6 1.7
GIR2 14 110G 14 310 <|.0 - <{].5 3.3 1 2 1.5 - -
GrPian 1 I° 1710500 I <L <10 - <), (05 <{1 005 <1 (015 <{1, (05 1.1 -
iy 1 (LI 4 100 2910 - «),5 210 =(.5 ] a2 e
G G o 1/ 1w L <).0 - <005 <{) 004 <005 <005 L83 ey
it g 1Y 1410 13 160 <|.0 e <0.13 20 2.2 al 4.3 s -
GPS @ 1 171000 10 <010 <i.0 - <), 005 <) (05 <0005 <1005 054 - i
GP-5 @ 13 171 0¢00 13 <01 =10 - <), ()5 <{.0035 <0.H5 <), (05 095 - -
GG G o' 1410600 g <=1.0 <|.0 - <[.00% <008 <0005 <1005 021 . e
GPh ar 1Y 11000 13 100 150 —_— <f.5 2.1 <D.5 0.77 087 -
Gr? o o' 11000 g =10 <].0 e {1,005 <0, (H15 <{),(H15 <{1, (1614 U1 . o
GP1 @ 1y 110700 13 <10 1.0 o <(,005 <), (04 <) ()5 <0008 1.3
Gl G & |10 g =0 <10 = RUNITHRY R HITHRY RUNITE < {105 4.1 ans -
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Table 7. Analytical Results for Soil - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Roga, California

Snmple Sample Somple TPH-G TPH-D TFH-MOY Benzene Toluene Ethyl- Xylenes MTRE Total HYOC s
I e [hopih i Iend YOy
{in feet)
s e it st WL st e it

GI's n 13 [ MR (K] <10 <10 - {005 <{1.005 =0.005 <0005 1.5 - ane
G a o 111400 9 =10 <1.0 = <0005 <.005 <0 0K05 <<, 005 15 - -
GP9 G 13 171 L0 13 =0 <|.0 e <0005 <01, (05 <[.005 <{LH5 0.79 - e
GPLO G & £ 1400 9 <1.0 <].0 el <0005 <{1.0H015 <0005 <005 058 -— e
GPID G 13 141 100 13 <1.0 =1.0 - =0.005 <0).00% <{L005 <0.005 .80 - -
Gl e o 141 14040 L] Ao 10 == <. 5 24 29 I 1.2 —-- -
GP1l @& 1y 1111700 13 <1.0 1.0 <(),003 <) 004 <0005 <0005 080
CGiPla o R 110 k] 1.9 10 - <{1.(H15 (h62 (] (i 0,29 Rue .n

Gri2 1701 A0 13 <l.0 10 - <. 005 <0005 <. (05 <0005 0n7 =

GiLA [N R bt " <|.0 - (007 <(h {0k <{1.0415 <0005 5.7 - aus

Gt 1401 A} 13 7 1.0 <025 1A 029 1.7 1] -

Gl 171 1/H) ] <1.0 <l.0 e =0,0035 <0005 =1, 005 <0005 Al - -

Gt 4 141 Bk I3 <25 <0 - =0.13 <0,13 <{.13 <0,13 1.9 - -

Gl s 141 1400 9 <1.0 <L.0 - <0003 <0105 <), 0035 =0.005 067 i

GRS 141 1400 K] <1.0 <10 - =005 <0 {1k <005 <(}005 .14 - .

it 141 10 ] <1.0 <1.0 <0.003 <[.005 <1003 =015 .5 —

Girln 141 1700 I3 T30 |50 Ll 1.2 i | 11 A 22 v sas

Grey 171 1700 ] <50 <|.0 we <025 <0.25 <0.25 <0.25 12 -

iy RN R 14 <11 <\ 0 s <1h 05 S RNIRS <0005 <{1.0H15 17 e

Page 6 of 10



Table 7. Analytical Is for Soil - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Sample Sumple e TPH-G TPH-I TIH-MO Benzene Toluene Ethyl- Kylenes ML Tistal IV 0!
[B] [hae " Benzene Lend VOCs
: = it i -
GPIR 1711400 <1.0 =1.0 wan <005 <(h 005 <0.005 <(h {05 (103 ana -
GPIE 11100 1.0 <1.0 - <f).003 <0.005 <0005 <0005 0.05 - -
GPr19 1100 <10 16 <0005 <0008 <A1, 005 <[1.0035 e -
GPlg 11100 <50 <1.0 = <(.25 <25 <125 <f).25 13 = _
GPI19 11 1400 <50 <1.0 = <f).25 <025 <023 <25 38 = e
G20 1114060 <50 I8 = <0.25 <. 25 <025 <25 26 - -
G20 g i <50 =10 - <0.25 <0.23 <23 <025 in - =
L] e | 171200 (I L] EE <. 5 153 2.7 10 <M.5 ans .
Gzl 1xon i <10 <l.0 <) (s <0005 <(0.005 <{1, 005 LR T - -
GP22 112400 | (M <].0 as <50 <3.0 <50 <50 13 - -
G2 [A12nn 3 < |00 =10 <.5 <05 <x).5 <05 3.0 e e
GP23 1200 ! < | (M} <10 <05 <5 <[ 5 <[).5 26
Gl'la A1 3 3 (1 wam =0.13 .47 013 014 4.1 - s
GP24 112500 * =l.0 <10 - <i) (05 <(), 005 <) (W15 <0}, 005 019 — -
Gr2a 0D 3 il 350 - <.13 0,36 015 .46 <0.13 - —
GiP2s 111200 * <l.0 <1.0 wam <(, 005 <(h {105 <1005 {005 <. ({15 ann -
Gres 171200 3 -9 | <10 0.59 003 004 0,084 002 =
GG 200 # <].0 <10 - 0.1 SRR =0,005 0,005 0,02 -
G 111200 3 <10 <10 <, 005 <), (05 <), <{005 <{1,00S . —
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Table 7. Analytical Results for Soil - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Saimple Sample Sample TG T TrH-MO Denzene Toluene Lyl Xylenes MTBE Total HY O/
I hane Depth [enmen L YOy
{in feet)
< PP ceeemcrnmrmamanas >
Gt 171200 9 1.0 <1.0 e <005 <0005 <{1.005 <1 § <005 - -
aray 112400 13 <25 =10 s <().13 =0.13 <013 <013 0.74 - aas
GPIs 112400 9 <|.0 <10 - <(.005 <0005 <(1.005 =0.005 <005 e
GiPas 1AEL00 13 <1.0 <1.0 s <0005 <L1L005 <005 =03, 004 <1003 - s
GPF9 1/12/00 9 <10 <].0 - <0003 <0005 <[1.005 <0005 0.20 . —
ar2e 1412 13 <3 <].0 == <13 ={.13 <013 =013 (.42 - e
Giran 1/ 13400 9 <1.0 <].0 e <0003 <), 15 <) (05 <0,005 017 . £
G0 112600 13 <100 <10 <05 <05 <04 <. 1.5
Gl 1 B0 o <4.0 <].0 e <0.03 <0.03 <003 <(0.03 13 was
L] 1412400 13 <30 <10 wu <(.25 <i).25 <24 <0.25 2.8 s -
L] 1/ 1L 9 1.0 <|.0 s <0005 =0.0035 <), 008 <[).(H15 105 ane i
Gri2 1712000 13 29 <1.0 - <03 039 008 029 4.5
Gilraa (N A 9 <3.0 <[, ) =003 “(h03 <A <0.03 0.17 . s
GP3 112700 13 50 <1.0 - <003 <03 <003 <1,03 011 -
S8l 1215 17 70 200 - <13 16 ad o 12 A s
82 12/10:9% 13 4, 10 <1.0 e 95 M0 130 850 <30 21
5.3 12710099 18 13,000° 1,300 <50 i R0 200 1,6t i3 1.8 as
§a5 121009 20,5 11,000 L] <50 (it 50 230 1,40 <50 36
56 12 10/99 17 1,300 16040 <50 1] 1hG 1 290 <5.0 1.2 -
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Table 7. An Results for Soil - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Sumple Sample TPH-C TPH-I} TFH-MO Benzene Tolune Eihyl- Xylenes MTTIE Total HVOU
I [hepih Ieneeie Lend WO
(i feet)

[ ¥ — Rl A L L e
5.7 I8 810 2,100 <50 15 6.2 14 34 L 27
58 14 310 2,000 <30 33 27 .6 3.1 1.9 29 e
59 & 480 £10 <50 096 4.1 16 44 1.4 2.0 -
5-10 18 10 ]| <50 .06 ol 013 043 0.16 25 -
5-11 1] T 2,5(H) <50 6.2 2.3 6.2 9.8 50 29 va
5.12 18 42,000 1,300 <50 33 S40 S50 1,300 14 4.6 -
513 I8 2,100 TR0 <50 50 (A1} 5l 270 A2 43
S=14 I8 1, 6iH) 420 <50 <50 [[V] 35 170 12 17
"1 ] 1.2 <10 <AL (e 0401 e - 4.8
P2 ] o 340 <25 07 <i).25 0.72 P 58
P-3 ] 50 170" 0.67 21 1.5 6.1 6.3 0
-4 A 43 <|.0 L] [ERAN {1, £ (08 (.03 as i e
P-3 3 1.0 <1.0 HELIES EAES <{1.065 0.02 e 5.0 .
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Table 7. Analytical Results for Soil - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California

Explanation:
TPH-G = Total Petroleum Hydrocarbons ns Gasoline
TPH-D = Total Potroleum Hydrocarbons os Diesel
TPH-MO = Total Patroleum Hydrocorbons as Mator Oil
MTBE = Muathyl-tert-butyl-ether
PPM = Parts par Million
HYOCs = Halogenated Volatile Organic Compounds
-== = not analyzed

MNotes:

VOCs not detected at detection Nmits from 0.005 o 0.5 ppm

2-Hoxanone dotected at 25 ppm, Other VOCs not detected ot detection limits from 0.006 10 0.010 ppm

HYOCE ware not detected at detoction limits ranging from 0,002 to .06 ppm

1. 2-Dochloroathang detectad ot 0.020 ppm Other HYOCs not dotooted at detection limits from 0,004 to 0.7 ppm,
TPHIG) wan presant in the diossl range,

TPHIG) result represents mastly MTBRE

TPH motor oll was present in the diesel range

Rl e
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APPENDIX C
GRAPHS
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Graph 1: MW-1: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 2: MW-1: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 3: MW-2: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 4: MW-2: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 5: MW-3: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 6: MW-3: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 7: MW-4: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 8: MW-4: MTBE vs. Time - Redwood QOil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 9: MW-10: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph10: MW-10: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 11: V-1: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 12: V-1: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 13: MW-21 at 24 Feet: TPPH(G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa,
California
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Graph 14: MW-21 at 24 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 15: MW-21 at 75 Feet: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa,
California
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Graph 16: MW-21 at 75 Feet: MTBE vs Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 17: MW-21 at 143 Feet: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa,
California
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Graph 18: MW-21 at 143 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 19: MW-21 at 165 Feet: TPPH (G) vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa,
California
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Graph 20: MW-21 at 165.5 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa,
California
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Graph 21: MW-22 at 22 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 22: MW-22 at 72.5 Feet: MTBE vs Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 23: MW-22 at 144 Feet: MTBE vs. Time - Redwood Qil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 24: MW-22 at 177.5 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa,
California
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Graph 25: MW-23 at 25 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 26: MW-23 at 75 Feet: MTBE vs Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 27: MW-23 at 148.5 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa,
California
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Graph 28: MW-23 at 180 Feet: MTBE vs. Time - Redwood QOil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 29: MW-24 at 23 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 30: MW-24 at 73 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 31: MW-24 at 146 Feet: MTBE vs. Time - Redwood QOil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 32: MW-24 at 178 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 33: MW-30 at 25 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 34: MW-30 at 75 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 35: MW-30 at 145 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California
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Graph 36: MW-30 at 180 Feet: MTBE vs. Time - Redwood Oil Bulk Plant, 455 Yolanda Avenue, Santa Rosa, California



APPENDIX D
MODELING RESULTS



Overview of Modeling Program

BIOSCREEN is a plume modeling program, released by the EPA, which simulates remediation through

natural attentuation at petroleum fuel release sites. The software, programmed in the Microsoft Excel

spreadsheet environment and based on the Domenico analytical solute transport model, has the ability to

simulate natural processes such as advection, dispersion, adsorption, and aerobic decay as well as

anaerobic reactions that have been shown to be the dominant biodegradation processes at many

petroleum release sites.

In modeling attenuation in the vertical zones, the following simplifications and assumptions were made:

1)

2)

3)

4)

It was assumed that since DW-2 has been destroyed, there is no longer a mechanism for
significant vertical migration of impacted groundwater. It was assumed that impacted
groundwater migrates laterally at approximately the same depth it had reached when DW-2
was deactivated. This assumption is supported by site data. Since 1999, when DW-2 was
destroyed, contaminant concentrations in MW-21, the source well, have not increased.
Further, the only location on the site where vertical migration of contaminants occurred was
in the area adjacent to former DW-2, as evidenced by much lower concentrations in deeper
sampling ports in down-gradient wells.

Modeling runs were made for constituents at various depths. For the purpose of each
individual modeling run, the assumption was made that there was relatively little interaction,
via groundwater transport or other mechanism, with groundwater at other depths. In other
words, each modeling run was treated as an isolated plume. Boring and well data indicate
that there are no significant aquitards in the subsurface, and that there is some degree of
connectivity between groundwater at various depths.

The model assumes that groundwater migration began at a discrete time with a discrete mass
of source material. In reality, the source was continuously supplied for a number of years and
then was cut off in 1999. The model predicts both the rate of contaminant migration and the
rate of decrease of source material. In reality, the beginning of the decrease in source
material mass can be dated to 1999, but the beginning of contaminant migration began many

years earlier.

Estimates of soluble mass in source soil are gross estimates and were calculated only for use
in the model. Insufficient data exists to make actual estimates of contaminant mass,



especially below the initial shallow zone. Therefore, estimates by the model of time required

to reduce source mass should not be considered reliable.
BIOSCREEN includes three different model types:

1.) Solute transport without decay (i.e., no biodegradation).

2.) Solute transport with biodegradiation modeled as a first-order decay process. In this
approach, all biodegradation mechanisms are lumped as a single parameter (the first-
order decay coefficient).

3) Solute transport with biodegradation modeled as an ‘instantaneous’ biodegradation
reaction.

Model Type 2 (biodegradation modeled as a first-order decay process) is the more commonly used
model type. Model Type 3 (‘instantaneous’ biodegradation model) requires extensive site-specific data
which is not available at this site. For this reason, the ‘instantaneous’ biodegradation model was not
used.

Four Model Runs are presented in this report, as follows:

1.) MTBE attenuation modeled at the 75 ft depth.
2)) BTEX attenuation modeled at the 75 ft depth.
3) MTBE attenuation modeled at the 150 ft depth.
4.) BTEX attenuation modeled at the 150 depth.

Due to the complexity of the shallow zone (large source area with numerous pumping wells), no attempt

was made to model the shallow zone.

Input parameters

For each modeling run, input parameters are shown on the attached modeling readouts. Reference texts
contain typical values for soil and ground water parameters for various soil types.'* An explanation of

input values follows.

1989, Basic Ground-Water Hydrology, United States Geological Survey Water-Supply Paper 2220.

il



Hydrogeology Values:

Hydraulic conductivity: Estimated based on soil type. The following values were used in the model

runs:
At 75 ft depth (consolidated to semi-consolidated sandstone): 2.0 x 10” cm/sec.
At 140 -180 ft depth (silty sands and gravels): 5.0 x 10~ cm/sec.

Hydraulic gradient: Values based on historic sampling data. A typical value of 0.02 ft/ft was used for all

models.
Porosity: Estimated based on soil type. The following values were used in the model runs: At 75 ft
depth (consolidated to semi-consolidated sandstone): 0.1

At 140 -180 ft depth (silty sands and gravels): 0.25

Seepage velocity: Computed by model based on the above values.

Dispersion Values:

Estimated plume length: Taken from site data, assuming MW-21 is at the source, and the

plume, extending along the center-line shown in Figure 12.

Longitudinal, transverse, and vertical dispersivity: Computed by model based on plume

length.

Adsorption Values:

Retardation factor: For MTBE, a value of 1.0 was used, meaning no retardation was assumed
for MTBE and that MTBE essentially moves at the speed of groundwater. For BTEX, a
conservative value of 1.5 was used. Various BTEX constituents can have retardation values,

based on soil type, varying from 1.5 to 14.5."> Both selected values are conservative,
assuming a low value for retardation and a correspondingly higher mobility for the dissolved
constituent in groundwater.

Biodegradation Values:

1999, California State Water Resources Control Board, Draft Guidelines For Investigation and Cleanup of MTBE and Other Ether-
Based Oxygenates, December 1, 1999.
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Solute half-life/1st order decay coefficient: This is the half-life/1st order decay coefficient

for the dissolved constituent in the plume. It is not the coefficient for the source. In a first-
order reaction model, half-life is related to decay coefficient by the following formula: 1*
order decay coefficient = 0.693/half-life. Half-life is therefore a convenient way of
expressing the decay coefficient. Various published references publish typical values for
decay coefficients of various compounds. In practice, half-life/1st order decay coefficient is
site-specific and can vary with changing site conditions. A typical approach is to adopt a trial
and error procedure to calibrate the decay coefficient to existing plume data. For BTEX, a
conservative half-life value of 2.0 years was used, and this corresponded reasonably well to
existing plume data. Half-life values of 5 and 10 years are shown for MTBE. These values
calibrate well with field data and are conservative based on values from published studies.'®
Based on existing site data, a more precise value for the half-life/1st order decay coefficient
cannot be determined.

General Values:

Modeled Area Length and Width: These variables were set in order to show the entire area of

the plume.

Simulation Time: Many simulation time values were used in modeling. Additional model

results are available upon request. The results displayed in this document are for simulations
of 6, 20, 30, and 50 years. The 20 and 30 year model runs appear to correspond most closely
with current site data. This is an expected correlation because contaminants were drawn into
lower aquifers for many years before well destruction in 1999.

Source Data:

Source thickness in saturated zone: A value of 30 ft was used, based on the assumptions

outlined at the beginning of this section, i.e., that contamination was drawn down by former
DW-2, and that the material drawn down is now the ‘source’ for lateral migration of
contaminants at a discrete depth.

Source width: A conservative value of plume width of 75 ft was used, based on the above

assumptions.

2002, Role of Natural Attenuation in Life Cycle of MTBE Plumes, John T. Wilson and Ravi Kolhatkar, Journal of Environmental
Engineering, September 2002.
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Source concentrations: Representative values were taken from Tables 5 and 6, Appendix B,

for recent sampling events.

Soluble mass in source soil:

Estimates of soluble mass in source soil are gross estimates and were calculated only for use in the
model. Insufficient data exists to make more precise estimates of contaminant mass below the initial
shallow zone. Therefore, estimates of time required to reduce source mass as calculated by the model
may not be representative of field conditions.

MTBE Mass Estimate for 75 ft depth: Since MTBE is relatively soluble in groundwater compared to
hydrocarbons, and does not readily adsorb to soil, it is assumed that a large proportion of MTBE mass is
dissolved in groundwater, with de minimus associated with soil.

Mass estimate of MTBE in groundwater at the approximate 75 ft depth is calculated as follows:

Assume a 75 ft diameter zone, of a thickness of 30 ft.

Cubic volume of zone is approximately 100,000 ft’.

Volume of water in zone, with assumed porosity of 0.1, is 10,000 ft*, or 280,000 liters.

Assuming an average concentration of 30,000 ug/l, mass of MTBE in water equals approximately 8 kg.
As a conservative measure, assuming some MTBE may be sorbed to soil and some MTBE is drawn in
from outside the specified zone, the 8 kg figure is multiplied by 5, for an MTBE mass estimate of 40 kg.

Calculation of mass of BTEX in groundwater at the approximate 75 ft depth is calculated as follows:
Volume of water in zone, as calculated above: 280,000 liters

Assuming an average BTEX concentration (from January 20, 2005 data) of approximately 400 ug/l,
mass of BTEX is approximately 0.1 kg. As a conservative measure, assuming most BTEX is sorbed to
soil and some BTEX enters from outside the zone, the value used in the model is 5 kg.

Calculation of mass of MTBE in groundwater at the approximate 150 ft depth is calculated as follows:
Assume a 75 ft diameter zone, of a thickness of 30 ft.

Cubic volume of zone is approximately 100,000 ft’.

Volume of water in zone, with assumed porosity of 0.25, is 25,000 ft*, or 708,000 liters.

Assuming an average concentration of 1,000 ug/l, mass of MTBE in water equals approximately 0.7 kg.
Using the conservative assumptions as above, the value used in the model is 5 kg.



Calculation of mass of BTEX in groundwater at the approximate 150 ft depth is calculated as follows:
Volume of water in zone, as calculated above: 708,000 liters

Assuming an average BTEX concentration (from January 20, 2005 data) of approximately 225 ug/l,
mass of BTEX is approximately 0.16 kg. Using the conservative assumptions as above, the value used
in the model is 5 kg.

Source half-life value:
Calculated by the model.

Field data for comparisons

Representative values from recent sampling events were used.

Modeling Results

Modeling results are attached. For each modeling run, data input parameters are presented. Modeling
results are shown in a three-dimensional format and a center-line format (i.e. showing expected
concentrations along the center-line of the plume. Three dimensional format for model output is
presented for selected parameters. Center-line format is presented for all parameter inputs.

Modeling Run 1: MTBE at 75 ft depth.

MTBE attenuation modeling results are presented for time-spans of 6 years, 20 years, and 50 years, with
an assumed solute half-life for MTBE of 5 or 10 years. Representative data from MW-21, MW-22, and
MW-23 was used to calibrate the model. Current data corresponds most closely with 20 year model
predictions. The model supports the hypothesis that MTBE biodegradation is occurring at the site,
because predicted values for the ‘no degradation’ model are consistently higher than current values in
monitoring wells. Current values in monitoring wells correspond reasonably well with predicted values,
after 20 years, for 1* order biodegradiation, with a 5 or 10 year solute half-life value for MTBE. The 50
year model can be considered a predictor of conditions 20 to 30 years in the future. The 50-year model
predicts decrease of MTBE concentrations in the source zone, with slightly elevated concentrations at a
distance of 150 to 300 ft from the site. Overall plume size and length predicted by the 50-year model is
slightly longer than current plume length.

Modeling Run 2: BTEX at 75 ft depth.
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BTEX attenuation modeling results are presented for time-spans of 6 years, 20 years, and 50 years, with
an assumed half-life for BTEX of 2 years. The model predicts gradually declining source concentrations
with no additional plume expansion.

Modeling Run 3: MTBE at 150 ft depth

MTBE attenuation modeling results for the 150 ft depth are presented for time-spans of 6 years, 20
years, 30 years, and 50 years, with an assumed solute half-life for MTBE or 5 or 10 years.
Representative data from MW-21, MW-22, and MW-23 was used to calibrate the model. Current data
corresponds most closely with 20 and 30-year model predictions. The no-degradation model predicts
higher-than-actual values for MW-22. The 50 year model can be considered a predictor of conditions 20
to 30 years in the future. The model shows no significant plume expansion.

Modeling Run 4: BTEX at 150 ft depth.

BTEX attenuation modeling results for 150 ft are presented for time-spans of 6 years, 20 years, and 50
years, with an assumed half-life for BTEX of 2 years. The model predicts gradually declining plume
concentrations and a gradually declining plume.
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Modeling Run 1:

20 Year MTBE Simulation, Assuming a 5 Year Half-Life for MTBE
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

[ Plot All Data

)

[ Plot Data > Target ]

(ft)

224

256 g8

Mass HELP

Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
| ( 0 32 64 96 128 160 192 224 256 288 320 No Degradation
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
50| 0.000 0.965 0.914 0.499 0.187 0.052 0.010 0.001 0.000 0.000 0.000
off 20.205 10.480 5.231 2.204 0.705 0.174 0.031 0.004 0.000 0.000 0.000 1st Order Decay
-50 0.000 0.965 0.914 0.499 0.187 0.052 0.010 0.001 0.000 0.000 0.000 Model
-100|| 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MASS 2.2E+3 Instantaneous
FLUX Reaction Model
(mg/day) Time:|[ 20 Years Target Level: mg/L Displayed Model: [[1st Order Decay I
Plume and Source Masses (Order-of-Magnitude Accuracy)
25-000W Plume Mass if No Biodegradation| ~ 13.1  |(Kg)
~ 20,000 - Actual Plume Mass(Kg)
)
£ = Plume Mass Removed by Biodeg[ 7.8 ||(Kg)
c 15.000 (60 %)
o
= Change in Electron Acceptor/Byproduct Masses:
£ 10,0001 Oxygen  Nitrate Iron Il Sulfate  Methane
& na na na na na Kg
c
o
o 100 Contam. Mass in Source (=0 Years) 40.0 (Kg)
50 Contam. Mass in Source Now (t=20Years) 26.9 (Kg)
Current Volume of Groundwater in Plume 21 (ac-ft)
Flowrate of Water Through Source Zone| 0.021 |(ac-ft/yr)

Recalculate




Modeling Run 1:
6-year MTBE Simulation at 75 ft depth, Assuming a 5 Year half-life for MTBE;

Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPEOFMODEL | 0 32 64 96 128 160 192 224 256 288 320
No Degradation" 26.645 11.767 2.018 0.097 0.001 0.000 0.000 0.000 0.000 0.000 0.000
1st Order Decay" 26.645 8.759 1.214 0.053 0.001 0.000 0.000 0.000 0.000 0.000 0.000

Inst. Reaction" 26.645 11.767 2.018 0.097 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Field Data from Site" 30.000 0.400 0.050
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
35.000
30.000 &
£ 25000 1
8 Sy
£ =20.000 ]
= & ]
g &s.000 |
S 10.000 -
5.000 1
0.000 - =t el ———————
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 6 Years | Return to ‘ ‘ Recalculate This
Animation Input Sheet




Modeling Run 1:
20-year MTBE Simulation at 75 ft depth, Assuming a 5 Year half-life for MTBE;

Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL " 32 64 96 128 160 192 224 256 288 320
No Degradation" 20.205 20.140 17.811 11.483 4.931 1.480 0.302 0.041 0.004 0.000 0.000
1st Order Decay" 20.205 10.480 5.231 2.204 0.705 0.174 0.031 0.004 0.000 0.000 0.000
Inst. Reaction" 20.205 20.140 17.811 11.483 4.931 1.480 0.302 0.041 0.004 0.000 0.000
Field Data from Site" 30.000 0.500 0.050
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
35.000 j
30.000 =
g 25000 +
; ~ ]
E =20.000 &
= &0 ]
g &s.000 |
S 10.000 -
5.000 1
0.000 1 -t o 00—
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 20 Years |l Return to Recalculate This
Animation

Input

Sheet




Modeling Run 1:
50-year MTBE Simulation at 75 ft depth, Assuming a 5 Year half-life for MTBE;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL || 55 110 165 220 275 330 385 440 495 550
No Degradation" 11.167 14.163 16.455 16.057 11.279 4.564 1.224 0.209 0.022 0.001 0.000
1st Order Decay" 11.167 3.682 1.180 0.368 0.104 0.022 0.004 0.000 0.000 0.000 0.000
Inst. Reaction" 11.167 14.163 16.455 16.057 11.279 4.564 1.224 0.209 0.022 0.001 0.000
Field Data from Site" 30.000 0.500 0.050
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
35.000 j
30.000 ==
g 25000 +
8 S0
£ =20.000 1
= & ]
g &s.000 |
S 10.000
5.000 1
0.000 +—— —t5
0 100 200 400 500
Distance From Source (ft)
Time:
Ca.lcuI?te (l 50 Years |l Return to Recalculate This
Animation

Input

Sheet
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Modeling Run 1:
20-year MTBE Simulation at 75 ft depth, Assuming a 10 Year half-life for MTBE;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPEOFMODEL | 0 32 64 96 128 160 192 224 256 288 320
No Degradation" 20.205 20.140 17.811 11.483 4.931 1.480 0.302 0.041 0.004 0.000 0.000
1st Order Decay" 20.205 14.402 9.525 4.992 1.864 0.509 0.098 0.013 0.001 0.000 0.000

Inst. Reaction" 20.205 20.140 17.811 11.483 4.931 1.480 0.302 0.041 0.004 0.000 0.000
Field Data from Site" 30.000 0.500 0.050
=== 15t Order Decay === nstantaneous Reaction == \o Degradation iz Field Data from Site
35.000 j
30.000 ==
g 25000 +
8 Snpon |
£ =20.000 &
= & ]
g &s.000 |
S 10.000 -
5.000 1
0.000 - — =t el ———————
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 20 Years |l Return to Recalculate This
Animation

Input

Sheet




Modeling Run 1:
50-year MTBE Simulation at 75 ft depth, Assuming a 10 Year half-life for MTBE;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL || 55 110 165 220 275 330 385 440 495 550
No Degradation" 11.167 14.163 16.455 16.057 11.279 4.564 1.224 0.209 0.022 0.001 0.000
1st Order Decay" 11.167 6.692 3.873 2117 0.972 0.296 0.066 0.010 0.001 0.000 0.000
Inst. Reaction" 11.167 14.163 16.455 16.057 11.279 4.564 1.224 0.209 0.022 0.001 0.000
Field Data from Site" 30.000 0.500 0.050
=== 15t Order Decay === nstantaneous Reaction == \o Degradation iz Field Data from Site
35.000 j
30.000 ==
g 25000 +
8 S0
£ =20.000 1
= 2 1
g &s.000 |
S 10.000
5.000 1
0- 000 . L) L) L) Ll L) L) L) L) 0 L} L}
0 100 200 400 500
Distance From Source (ft)
Time:
Ca.lcuI?te (l 50 Years |l Return to Recalculate This
Animation

Input

Sheet
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Modeling Run 2:
BTEX Simulation at 75 ft depth
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

BIOSCREEN Natural Attenuation Decision Support System Yolanda 75 ft Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 BTEX [115 1 1. Enter value directly....or
Run Name ANor 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL . cells below. (To restore
Seepage Velocity* Vs 41 |(ftlyr) Modeled Area Length* 350 |@f) £ formulas, hit button below).
or N or Modeled Area Width* 200 |(ft) W @ Variable* Data used directly in model.
Hydraulic Conductivity K 2.0E-05 |(cm/sec)  Simulation Time* 20 |(y) ¥ Value calculated by model.
Hydraulic Gradient i 0.02 |(ft/ft) (Don't enter any data).
Porosity n 0.1 (-) 6. SOURCE DATA
Source Thickness in Sat.Zone{ 30 |(ft) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: ~__— and Input Concentrations & Widths
Longitudinal Dispersivity alpha x 13.8 |(ft) Width* (ft) |Conc. (mg/L)* — for Zones 1, 2, and 3
Transverse Dispersivity*  alphay 1.4 (ft) ‘
Vertical Dispersivity* alpha z 0.0 (ft)
or N or 75
Estimated Plume Length  Lp 300 |[(ft) 0
0
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.5 -) 300 | 300 (yr) View of Plume Looking Down
or N or Inst. React. N[/ 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| 5 |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc -) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L) 4 .0
4. BIODEGRADATION Dist. from Source (ft) 0 | 35| 70 | 105 | 140 | 175 | 210 | 245 | 280 | 315 | 350
1st Order Decay Coeff* lambda 3.5E-1 |(per yr)
or AN or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half 2.00 |(year) Recalculate This
or Instantaneous Reaction Mode RUN RUN ARRAY ‘ H elp ‘ Sheet ‘
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) [ Paste Example Dataset ]
OlgReel [FCEE (e A (mg/L) [ View Output ] [ View Output } Restore Formulas for Vs,
Delta Sulfate S04 (mg/L) ‘ Dispersivities, R, lambda, other ‘
Observed Methane* CH4 (mg/L) i ’




Modeling Run 2:

20-year BTEX simulation at 75 ft depth, assuming a 2-year half-life for BTEX;

Redwood Qil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
| ( 0 35 70 105 140 175 210 245 280 315 350 No Degradation
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
50| 0.000 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.383 0.039 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1st Order Decay
-50 0.000 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
-100|| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

[ Plot All Data

)

[ Plot Data > Target ]

(ft)

245

280 445

Mass HELP

MASS 2.9E+1 Instantaneous
FLUX Reaction Model
(mg/day) Time:|[ 20 Years Target Level: mg/L Displayed Model: [[1st Order Decay I
Plume and Source Masses (Order-of-Magnitude Accuracy)
0.400 Plume Mass if No Biodegradation] 0.2 |(Kg)
0.350-
- - Actual Plume Mass(Kg)
|
=, 0.300
(=]
= 0.250 = Plume Mass Removed by Biodeg(Kg)
= 0.250 (79 %)
o
= Change in Electron Acceptor/Byproduct Masses:
£ Oxygen  Nitrate Iron Il Sulfate  Methane
8 na na na na na Kg
c
o
© 100 Contam. Mass in Source (=0 Years) 5.0 (Kg)
50 Contam. Mass in Source Now (t=20Years) 4.8 (Kg)
Current Volume of Groundwater in Plume 0.2 (ac-ft)
Flowrate of Water Through Source Zone| 0.021 |(ac-ft/yr)

Recalculate




Modeling Run 2:
6-year BTEX simulation at 75 ft depth, assuming a 2-year half-life for BTEX;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.395 0.078 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1st Order Decay" 0.395 0.028 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" 0.395 0.078 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Field Data from Site" 0.400 0.000
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
0.450
0.400 5
£ 0.350
b= A.300 ]
£ 9250 1
= E
3 §.200 1
g 0.150 1
0.100 A
0.050
0.000 A r
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 6 Years | Return to Recalculate This
Animation Sheet

Input

400



Modeling Run 2:
20-year BTEX simulation at 75 ft depth, assuming a 2-year half-life for BTEX;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.383 0.275 0.140 0.039 0.006 0.000 0.000 0.000 0.000 0.000 0.000
1st Order Decay" 0.383 0.039 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" 0.383 0.275 0.140 0.039 0.006 0.000 0.000 0.000 0.000 0.000 0.000
Field Data from Site" 0.400 0.000
=== 15t Order Decay === nstantaneous Reaction == \o Degradation iz Field Data from Site
0.450
0.400 &
= 0.350 4
c .
b= A.300 4
£ 9250 1
= E
3 §.200 1
g 0.150 1
0.100 A
0.050
0.000 A r
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 20 Years |l Return to Recalculate This
Animation Sheet

Input

400



Modeling Run 2:
50-year BTEX simulation at 75 ft depth, assuming a 2-year half-life for BTEX;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.360 0.352 0.326 0.267 0.184 0.100 0.043 0.014 0.004 0.001 0.000
1st Order Decay" 0.360 0.037 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Inst. Reaction" 0.360 0.352 0.326 0.267 0.184 0.100 0.043 0.014 0.004 0.001 0.000
Field Data from Site" 0.400 0.000
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
0.450
0.400 3=
£ 0.350 ]
b= A.300 ]
£ 9250 1
= E
3 §.200 1
g 0.150 1
0.100 A
0.050
0.000 A r
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 50 Years |l Return to Recalculate This
Animation Sheet

Input

400



Modeling Run 3:
MTBE at 150 ft;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

BIOSCREEN Natural Attenuation Decision Support System

Yolanda 150 ft ft

Data Input Instructions:

[1151 1. Enter value directly....or
AN or 2. Calculate by filling in grey

cells below. (To restore
formulas, hit button below).

Variable* Data used directly in model.

Value calculated by model.

(Don't enter any data).

Air Force Center for Environmental Excellence Version 1.4 MTBE
Run Name

1. HYDROGEOLOGY 5. GENERAL
Seepage Velocity* Vs 4.1 |(ftlyr) Modeled Area Length* 350 |(ft) & L

or A or Modeled Area Width* 200 (/) w =
Hydraulic Conductivity K 5.0E-05 |(cm/sec) Simulation Time* 20 |(yr) v
Hydraulic Gradient i 0.02 |(ft/ft)
Porosity n 0.25 |(-) 6. SOURCE DATA

Source Thickness in Sat.Zone1 30 |(ft)

2. DISPERSION Source Zones: ~__— and Input Concentrations & Widths
Longitudinal Dispersivity alpha x 13.8 |(ft) Width* (ft) |Conc. (mg/L)* — for Zones 1, 2, and 3
Transverse Dispersivity*  alphay 1.4 (ft) ‘
Vertical Dispersivity* alpha z 0.0 (ft)

or N or 100 1
Estimated Plume Length  Lp 300 |(ft) 0

0

3. ADSORPTION Source Halflife (see Help):

Vertical Plane Source: Look at Plume Cross-Section

View of Plume Looking Down

Observed Centerline Concentrations at Monitoring Wells
If No Data Leave Blank or Enter "0"

Retardation Factor* R 1.0 -) 40 | 40 (yr)

or N or Inst. React. !' /N 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| 5 |(Kg)
Partition Coefficient Koc (L/kg) In Source NAPL, Soil
FractionOrganicCarbon foc -) 7. FIELD DATA FOR COMPARISON

Concentration (mg/L)
Dist. from Source (ft)

4. BIODEGRADATION

1.0
0

1st Order Decay Coeff* lambda 1.4E-1 |(per yr)
or AN or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half 5.00 |(year)
or Instantaneous Reaction Mode RUN RUN ARRAY
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L) : ;
Delta Sulfate® 504 (ma/L) [ View Output ] [ View Output }

Observed Methane* CH4 (mg/L)

.05 .003
| 35 | 70 | 105 | 140 | 175 | 210 | 245 | 280 | 315 | 350

| Help |

Recalculate This
Sheet

Paste Example Dataset

l

‘ Restore Formulas for Vs,
Dispersivities, R, lambda, other




Modeling Run 3:

20-year MTBE Simulation at 150 ft depth, assuming a 5 year half-life for MTBE;
Redwood Oll Bulk Plant, 455 Yolanda, Santa Rosa, CA

Concentration (mg/L)

[ Plot All Data

)

[ Plot Data > Target ]

(ft)

245

280 445

Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
[ o 35 70 105 140 175 210 245 280 315 350 No Degradation
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
50[ 0.704 0.168 0.077 0.028 0.008 0.001 0.000 0.000 0.000 0.000 0.000
0| 0704 0337 0154 0056 0015  0.003 = 0000  0.000  0.000  0.000 0.000 1t Order Decay
50 0.704 0.168 0.077 0.028 0.008 0.001 0.000 0.000 0.000 0.000 0.000 Model
-100| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MASS 2.4E+2 Instantaneous
FLUX Reaction Model
(mg/day) Time:|| 20 Years Target Level: mg/L Displayed Model: [[1st Order Decay I

Plume and Source Masses (Order-of-Magnitude Accuracy)

Plume Mass if No Biodegradation| 1.5 |(Kg)
- Actual Plume Mass(Kg)

= Plume Mass Removed by Biodeg(Kg)

Mass HELP

(52 %)
Change in Electron Acceptor/Byproduct Masses:
Oxygen Nitrate Iron Il Sulfate Methane
na na na na na Kg
Contam. Mass in Source (t=0 Years) 5.0 (Kg)
Contam. Mass in Source Now (t=20Years) 3.5 (Kg)
Current Volume of Groundwater in Plume 45 (ac-ft)
Flowrate of Water Through Source Zone| 0.071 |(ac-ft/yr)

Recalculate




Modeling Run 3:
6-year MTBE Simulation at 150 ft depth, assuming a 5-year half-life for MTBE;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.900 0.349 0.042 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1st Order Decay" 0.900 0.253 0.025 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" 0.900 0.349 0.042 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Field Data from Site" 1.000 0.050 0.003
=== 15t Order Decay === nstantaneous Reaction =@= \o Degradation iz Field Data from Site
1.200 j
1.000 =
g
ng 0.800 A
£d .
§ g 600 1
§ 0.400 ]
o ;
0.200 A
0.000 : v + OOk T T
0 50 100 150 200 250 300 350 400
Distance From Source (ft)
Time:

Ca.lculﬁte (l 6 Years [ Return to ‘ ‘ Recalculate This
Animation Input Sheet




Modeling Run 3:
20-year MTBE Simulation at 150 ft depth, assuming a 5-year half-life for MTBE;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.704 0.687 0.573 0.320 0.115 0.026 0.004 0.000 0.000 0.000 0.000
1st Order Decay" 0.704 0.337 0.154 0.056 0.015 0.003 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" 0.704 0.687 0.573 0.320 0.115 0.026 0.004 0.000 0.000 0.000 0.000
Field Data from Site" 1.000 0.050 0.003
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
1.200 j
1.000 =
g ]
ng 0.800 1
= :
§ g 600 ]
§ 0.400 ]
o ;
0.200 A
0.000 - o .o . . o . O .
0 50 100 150 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 20 Years |l Return to Recalculate This
Animation Sheet

Input

400



Modeling Run 3:

30-year MTBE Simulation at 150 ft depth, assuming a 5-year half-life for MTBE;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.590 0.641 0.653 0.577 0.389 0.188 0.069 0.019 0.004 0.001 0.000
1st Order Decay" 0.590 0.286 0.138 0.065 0.027 0.009 0.003 0.001 0.000 0.000 0.000
Inst. Reaction" 0.590 0.641 0.653 0.577 0.389 0.188 0.069 0.019 0.004 0.001 0.000
Field Data from Site" 1.000 0.050 0.003
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
1.200 j
1.000 =
g ]
'g 0.800 1
= ]
§ g 600
§ 0.400 ]
o ;
0.200 A
0. 000 . T T T T T j.—t T
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 30 Years |l Return to Recalculate This
Animation Sheet

Input

400



Modeling Run 3:

50-year MTBE Simulation at 150 ft depth, assuming a 5-year half-life for MTBE;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.704 0.687 0.573 0.320 0.115 0.026 0.004 0.000 0.000 0.000 0.000
1st Order Decay" 0.704 0.337 0.154 0.056 0.015 0.003 0.000 0.000 0.000 0.000 0.000

Inst. Reaction" 0.704 0.687 0.573 0.320 0.115 0.026 0.004 0.000 0.000 0.000 0.000
Field Data from Site" 1.000 0.050 0.003
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site

1.2 j

1.0 =
g ]
= 08 T+
£2
s 80
S 04 -
o .

0.2 -

0.0 - o .o . . o, . O T

0 50 100 150 250 300 350
Distance From Source (ft)
E Next Timeste j Time:
Replay i P (l 20 Years ( Return to Recalculate This

Animation [ Prev Timestep ]

Input

Sheet

400



Modeling Run 3:

20-year MTBE Simulation at 150 ft depth, assuming a 10-year half-life for MTBE;

Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.755 0.672 0.465 0.182 0.042 0.005 0.000 0.000 0.000 0.000 0.000
1st Order Decay" 0.755 0.449 0.225 0.072 0.015 0.002 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" 0.755 0.672 0.465 0.182 0.042 0.005 0.000 0.000 0.000 0.000 0.000
Field Data from Site" 1.000 0.050 0.003
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
1.200 j
1.000 =
g
ng 0.800
= 3
§ g 600 ]
§ 0.400 ]
o ;
0.200 A
0.000 - o .o . . o . O .
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 20 Years |l Return to Recalculate This
Animation Sheet

Input

400



Modeling Run 3:

30-year MTBE Simulation at 150 ft depth, assuming a 10-year half-life for MTBE;

Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.590 0.641 0.653 0.577 0.389 0.188 0.069 0.019 0.004 0.001 0.000
1st Order Decay" 0.590 0.415 0.286 0.184 0.099 0.040 0.013 0.003 0.001 0.000 0.000
Inst. Reaction" 0.590 0.641 0.653 0.577 0.389 0.188 0.069 0.019 0.004 0.001 0.000
Field Data from Site" 1.000 0.050 0.003
=== 15t Order Decay === nstantaneous Reaction == \o Degradation iz Field Data from Site
1.200 j
1.000 =
g ]
b= 0.800 1
£d :
§ g 600
g 0.400 1
o ;
0.200 A
0.000 - T
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 30 Years |l Return to Recalculate This
Animation

Input

Sheet

400



Modeling Run 3:

50-year MTBE Simulation at 150 ft depth, assuming a 10-year half-life for MTBE;

Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.495 0.559 0.614 0.628 0.574 0.434 0.246 0.114 0.042 0.012 0.003
1st Order Decay" 0.495 0.317 0.202 0.127 0.077 0.042 0.019 0.007 0.002 0.001 0.000
Inst. Reaction" 0.495 0.559 0.614 0.628 0.574 0.434 0.246 0.114 0.042 0.012 0.003
Field Data from Site" 1.000 0.050 0.003
=== 15t Order Decay === nstantaneous Reaction == \o Degradation iz Field Data from Site
1.200 j
1.000 =
g ]
b= 0.800 1
£d .
§ g 600 -
g 0.400 ]
o ;
0.200 A
0.000 - T
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 50 Years |l Return to ‘ ‘ Recalculate This
Animation Input Sheet

400



Modeling Run 4:
BTEX at 150 - 180 ft;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

BIOSCREEN Natural Attenuation Decision Support System Yolanda 150 ft Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 BTEX [115 1 1. Enter value directly....or
Run Name ANor 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL . cells below. (To restore
Seepage Velocity* Vs 41 |(ftlyr) Modeled Area Length* 350 |@f) £ formulas, hit button below).
or N or Modeled Area Width* 200 |(ft) W @ Variable* Data used directly in model.
Hydraulic Conductivity K 5.0E-05 |(cm/sec)  Simulation Time* 20 |(y) ¥ Value calculated by model.
Hydraulic Gradient i 0.02 |(ft/ft) (Don't enter any data).
Porosity n 0.25 |(-) 6. SOURCE DATA
Source Thickness in Sat.Zone{ 30 |(ft) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: ~__— and Input Concentrations & Widths
Longitudinal Dispersivity alpha x 13.8 |(ft) Width* (ft) |Conc. (mg/L)* — for Zones 1, 2, and 3
Transverse Dispersivity*  alphay 1.4 (ft) ‘
Vertical Dispersivity* alpha z 0.0 (ft)
or N or 75
Estimated Plume Length  Lp 300 |[(ft) 0
0
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 -) 300 | 300 (yr) View of Plume Looking Down
or N or Inst. React. N[/ 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| 5 |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc -) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L) 2 .0
4. BIODEGRADATION Dist. from Source (ft) 0 | 35| 70 | 105 | 140 | 175 | 210 | 245 | 280 | 315 | 350
1st Order Decay Coeff* lambda 3.5E-1 |(per yr)
or AN or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half 2.00 |(year) Recalculate This
or Instantaneous Reaction Mode RUN RUN ARRAY ‘ H elp ‘ Sheet ‘
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) [ Paste Example Dataset ]
OlgReel [FCEE (e A (mg/L) [ View Output ] [ View Output } Restore Formulas for Vs,
Delta Sulfate S04 (mg/L) ‘ Dispersivities, R, lambda, other ‘
Observed Methane* CH4 (mg/L) i ’




Modeling Run 4:

20-year BTEX Simulation at 150 ft depth, assuming a 2 year half-life for MTBE;

Redwood Oll Bulk Plant, 455 Yolanda, Santa Rosa, CA

Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
| ( 0 35 70 105 140 175 210 245 280 315 350 No Degradation
100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
50| 0.000 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
of 0.190 0.034 0.006 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1st Order Decay
-50 0.000 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
-100|| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

[ Plot All Data

)

[ Plot Data > Target ]

(ft)

245

280 445

Mass HELP

MASS 3.6E+1 Instantaneous
FLUX Reaction Model
(mg/day) Time:|[ 20 Years Target Level: mg/L Displayed Model: [[1st Order Decay I
Plume and Source Masses (Order-of-Magnitude Accuracy)
0.200 Plume Mass if No Biodegradation] 0.3 |(Kg)
0.180
~ 0.160] - Actual Plume Mass(Kg)
)
= . = Plume Mass Removed by Biodeg(Kg)
c (75 %)
o
= Change in Electron Acceptor/Byproduct Masses:
£ Oxygen  Nitrate Iron Il Sulfate  Methane
8 na na na na na Kg
c
o
© 100 Contam. Mass in Source (=0 Years) 5.0 (Kg)
50 Contam. Mass in Source Now (t=20Years) 4.7 (Kg)
Current Volume of Groundwater in Plume 0.9 (ac-ft)
Flowrate of Water Through Source Zone| 0.053 |(ac-ft/yr)

Recalculate




Modeling Run 4:
6-year BTEX Simulation at 150 - 180 ft depth, assuming a 2-year half-life for BTEX;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.197 0.070 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1st Order Decay" 0.197 0.029 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" 0.197 0.070 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Field Data from Site" 0.200
=== 15t Order Decay === nstantaneous Reaction =@= \o Degradation iz Field Data from Site
0.250
- 0.200
= 1
N i
g 2.150
= & .
) \% ]
2 “0.100 A
=) i
O 1
0.050
0.000 - T T
0 50 100 150 200 250 300 350 400
Distance From Source (ft)
Time:

Ca.lcuI?te (l 6 Years [ Return to ‘ ‘ Recalculate This
Animation Input Sheet




Modeling Run 4:

20-year BTEX Simulation at 150 - 180 ft depth, assuming a 2-year half-life for BTEX;

Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.190 0.163 0.119 0.062 0.022 0.005 0.001 0.000 0.000 0.000 0.000
1st Order Decay" 0.190 0.034 0.006 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" 0.190 0.163 0.119 0.062 0.022 0.005 0.001 0.000 0.000 0.000 0.000
Field Data from Site" 0.200
=== 15t Order Decay === nstantaneous Reaction =@= \o Degradation iz Field Data from Site
0.250 j
= 0.200 &
= 1
N i
g 2.150
= o 1
) \% ]
2 “0.100
=) i
o 1
0.050 -
0.000 - r r
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 20 Years |l Return to ‘ ‘ Recalculate This
Animation Input Sheet

400



Modeling Run 4:

50-year BTEX Simulation at 150 - 180 ft depth, assuming a 2-year half-life for BTEX;
Redwood Oil Bulk Plant, 455 Yolanda, Santa Rosa, CA

Distance from Source (ft)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

TYPEOFMODEL | 0 35 70 105 140 175 210 245 280 315 350
No Degradation" 0.175 0.177 0.176 0.166 0.147 0.119 0.085 0.052 0.027 0.012 0.005
1st Order Decay" 0.175 0.032 0.006 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Inst. Reaction" 0.175 0.177 0.176 0.166 0.147 0.119 0.085 0.052 0.027 0.012 0.005
Field Data from Site" 1.000
=== 1st Order Decay === |nstantaneous Reaction == \o Degradation it Field Data from Site
1.2 j
1.0 =
g ]
= 08 T+
£2
g g.{S E*
e 04
o ;
0.2 3 O
0.0 M ;
0 50 100 150 200 250 300 350
Distance From Source (ft)
Time:
Ca.lcuI?te (l 50 Years |l Return to Recalculate This
Animation

Input

Sheet

400



APPENDIX E
CALCULATION OF CONTAMINANT MASS



Calculation of Contaminant Mass Remaining in Soil
455 Yolanda, Santa Rosa, California

Figures 13 through 15, Appendix A, show excavated areas and sampling locations used in these
calculations. Table 7, Appendix B, shows analytical laboratory results used in these calculations.

Assumptions:

Impacted area of the site is divided into three zones:

Zone 1: Heavily impacted area adjacent to former northern tank cluster
Zone 2: Heavily impacted area adjacent to former southern tank cluster
Zone 3: Remainder of impacted soil at site.

Zone 1:  Average concentration in Zone 1, based on average concentration of the 13 sidewall samples
from removal of northern tank cluster: 4,560 mg/kg.

Volume and mass of soil in Zone 1: Assume zone 1 extends 10 ft on all sides from the
tank excavation. Assume depth of impacted soil is approximately 16 ft to 21 ft bgs,
or 5 ft in depth.

Volume of Zone 1 soil is therefore:

[((100 ftx 10 ft x 2) + (50 ft x 10 ft x 2) x 5 ft)) + 27 ft*/CY] =550 CY

Assume mass of soil is approximately 1,360 kg/CY.

Mass of impacted soil in Zone 1 is therefore 7.5 x 10° kg

Total contaminant mass in Zone 1:
(7.5 x 10° kg) x 4,560 mg/kg x 10° kg/mg = 3,400 kg

Zone 2:  Average concentration in Zone 2, based on average concentration of the 13 sidewall samples
and bottom samples from removal of southern tank cluster:

660 mg/kg.
Volume and mass of soil in Zone 2: Assume Zone 2 extends 10 ft on all sides from
the tank excavation. Assume depth of impacted soil is approximately 13 ft to 18 ft
bgs, or 5 ft in depth.
Volume of Zone 2 soil is therefore:
[((50 ftx 10 ft x 2) + (40 ft x 10 ft x 2) x 5 ft)) + 27 f* /CY] = 300 CY
Assume mass of soil is approximately 1,360 kg/CY.
Mass of impacted soil in Zone 2 is therefore 4 x 10° kg

Total contaminant mass in Zone 2:
(4 x 10° kg) x 660 mg/kg x 10° kg/mg = 250 kg

Zone 3:  Average concentration in Zone 3, based on average concentration of the 66 samples from the
January 2000 geoprobe investigation: 45 mg/kg.



Assume area of Zone 3 is approximately 250 ft x 130 ft. Based on the January, 2000
geoprobe investigation, impacted zone extends from approximately 10 ft to 20 ft bgs.
Zone 3 encompasses the area of soil excavated during the removal of the northern and
southern tank clusters:

Northern tank cluster excavation dimensions:

(100 ft x 50 ft x 20 ft depth) + 27 CY/ft* =3,700 CY

Area excavated below 10 ft depth: 3,700 CY +2 =1,900 CY

Southern tank cluster excavation dimensions:

(50 ft x 40 ft x 15 ft depth) + 27 CY/ft* =1,000 CY

Area excavated below 10 ft depth: 1,000 CY + 4 =250 CY

Total volume of Zone 3 soil:

[(250 ft x 130 ft x 10 ft) +27 CY/ft'] - 2,150 CY = 10,000 CY

Assume mass of soil is approximately 1,360 kg/CY.
Mass of impacted soil in Zone 3 is therefore:
10,000 CY x 1,360 kg/CY =1.3 x 10" kg

Total contaminant mass in Zone 3:
(1.3 x 10" kg) x 45 mg/kg x 10° kg/mg = 60 kg
Total contaminant mass prior to implementation of SVE system is therefore:
3,400 kg (Zone 1) + 250 kg (Zone 2) + 60 kg (Zone 3) =3,700 kg.

The SVE system removed an estimated 1,100 kg of contaminants. Remaining contaminant mass is
therefore: 3,700 Kg - 1,100 kg =2,600 kg.

To account for potential variations in sampling data, a factor of 0.5 to 1.5 may be applied to this

estimate. Total estimated mass of hydrocarbons remaining in site soil is therefore estimated at
1,500 kg to 4,000 kg.

il



APPENDIX F
WELL LOGS



]

" Tempersturs of water coonl

ORIGINAL -,
File with DWR =

DW -2

STATE OF CALIFORNIA _
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

Do Not Fill I

“NO {16454

Sa,,
wem = - =% 7" YATER WELL DRILLERS REPORT Scace Well No
o e wh ¢
. e :I‘;v-.':.m Orher Well '\o-?M "35 5
.F
(1) OWNER: “n WELL LOG:
Mame :':.?_. Gantner EFasasl B0, . i bk .::m?!::t; el : 180 fe.
..""‘I..ddz:ﬁ.s ™ D - ..-OX J.IEB Fararian: Describe by color, characler, sizr of material, and sirEciers
Santa Rosa, Ca, 95407 : fo. £
(2) LOCATION OF WELL: i | O0=1 Fill
County EQ!‘:_-D;'!‘_E Crwner's number, if any -.'- - 22 Cla‘.i"
Tawaskip, Rasgs, s2d Sestios L55 Yolends Ave 22 —~ 89 Fractured Pocl f'fﬁ': cans .r-:-
Diszance from cides, rosds. milroads. #3c. :‘e-nt'a Fﬁsaf G" I-'T G - 1._2 vOLC“ﬂlC 5_51"1 I'Ol.’_"‘-? SosEms
| 112 = 158 Pock(Fractured)
(3) TYPE OF WORK (check): | 158 — 180 Volcanic conglomexsie
New Well £]  Deepening [ Reconditiening [] Deeseroying [ !
If destruction, describe material end procedure in [iem 11. |
{4} PRDPGSED USE (r:.":rec&j‘ (1) EQLH_PHE'\TT: |
Domestic [F Industrial [ Municipal [ Rotary B !
Irrigation ] Test Well | Other [] | Cable |
; Other HE
(6) CASING INSTALLED:
STEEL: ¥ OTHER: If gravel packed I
SINGLE{] DOUBLE [ .
Gage Diamezer :
From To or of From T |
fr. fr. Diarn. wall Fore fc fr |
0 80| 6" |10sa |G 7/8 | © 20 |
Size of aboe wr well dog: Size of gravel; 3;8” |
Dlgecribe juint }'le-lded |
(7) PERFORATIONS OR ECREL.EN.'-
Type of perforation or me=e of scre=s Tl:'rcﬂ
Perf Fows
From To per per Size
fr. ft . row fr. = in- x in.
1.0 I | 3 L | 3/16 x &

(8) CONSTRUCTION:

¥ 3 serfzos smicry ml previded? Yo }::l Me O Ta what depsh ‘51 '

Were any steses waled agzices pollotien? Yes [ Ne [ If yes. note depeh of r2ras i

Frem fr e fr.

Erum from £z, | Work smarsed 3 lule'_|"'."'l 157 . Compler=d :j;,rgf,ml,_!_, 17

Mevhod of sealing concrete opn pack

() WATER LEVELS:

| wELL DRIIIER'S STATEMENT:

This well waos Jrilled nnder my jurisdiction end 1Bis repor? & Ir
of my knoweledge end belief.

us Fo Fhe brs

Diepek 22 which waser war Sror feend, i kagwn fe.

Sundiag level befom pecfomsiag, if ksews fr. | NAME Healks Urilline & Bumm 0o

Stacding level after gerforssing s=d develoning v 60 fe. | {Perion, frm, or corporatiea] [ Taped or primied )

(10) WELL TESTS: : | Addres 6100 Sebastopol 24, AT
War sump e mrde? Yo [1 Mo I yea, by wham? Bzil Sebastopol, Calif. C}EL'}'W}W
-H_J.d: EO r=l/min. with 6O fr. deawdewn afuer brs. [SicwED] Cerald C-_‘__Tho

War 3 chemical zpalysis made? Yes O

'-.‘{u;é

Wan glecoric log =ade of wpll? Yex [ 1f yes, arach copy

Ns =

SKETCH LOCATION OF WELL OM REVERSE SIDE

By Mary E. Thompson
~ 177681

Licznze Mo Diated
A AT
- S e
3 T
G

E7138-T50 .73 35 Tee @ ¢



¥
4
4 = Dw - I
f/INAL STATE QF CALIFORNIA Do no#ﬁH in
& : THE RESOURCES AGENCY :
| g DEPARTMENT OF WATER RESOURCES NU 34318
e WATER WELL DRILLERS REPORT Sexte Well Ko
jLocal Parmit No. or Dase Other Wea :&-M
- -
(1, OWNER: xume Mol Acquitapage | (12) WELL LOG: Toutdets 1 3Fe Depet of comptumad wen 1 5% 5.
Address ?5‘!" Middle HRincon Rd | == EL = _ 5 Forestion [Describe by color chracter. sive or masesizl}
iy Santa Hosa 7. 95205 | b ﬁmu 2 Clay
s
(2 OWnL ET= EEH CLE]
M Z50 Yolanda Ave. e\ " g
| ot £ == = - S A -
= ‘E’aﬂ% osa “:" | D2 55 ETTy BrEvely cimy
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